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THE renewed interest in surgical wound infections is 
due to a number of factors including the predominant 
role of Staphylococcus aureus in hospital cross-infection, 
the emergence of virulent antibiotic-resistant strains of 
this organism, and the serious consequences that may 


TABLE I—CROSS-INFECTION “‘ CLEAN” AND “‘ DIRTY ” WOUNDS 





—- Cases Uninfected Infected 





198 171 27 (14%) 
19 6 13 (68%) 
217 40 (18%) 





21 (18%) 
19 (19%) 





0 
2 (10%) 
3 (18%) 








4 (19% 








| 
| 
| 





follow infection (Howe 1954, Blowers et al. 1955, Shooter 
et al. 1957, 1958, Hassall and Rountree 1959). 

In a survey at the Royal Prince Alfred Hospital in 
1957-58, 764 clean surgical wounds were examined and 
8% of them showed clinical signs of infection. In most 
of the cases for which bacteriological information was 
available, the infecting organisms were staphylococci of 
phage types already known to be circulating in the hos- 
pital (Morgan 1958). That survey did not, however, 
establish precisely where the wounds had been infected. 

During the six months ending last October we 
investigated the incidence of clinical infection of clean 
surgical wounds, and of bacteriological cross-infection of 
dirty wounds, in one particular surgical unit. Our 
observations lead us to conclude that in this unit the chief 
source of cross-infection with Staph. aureus was the ward. 


TABLE II-—-RELATION OF INFECTION TO TYPE OF DRESSING 





Infected 
12 (7% 


15 (56%) 
13 (68%) 


40 (18% 


Type of dressing | Cases Uninfected 


Plastic seal os 171 159 
Gauze pad: 
Clean wound 27 12 
Dirty wound 19 6 


217 177 

















Clinical Observations 

A “clean” wound was one which had not been 
infected before operation and which was not, by its 
situation, exposed to contamination from a neighbouring 
source. The criterion of clinical infection was separation 
of the wound, with or without the discharge of pus. All 
wounds of this kind were examined bacteriologically, as 
were all those drained by tubes. 

A total of 217 wounds was examined. As table I 
shows, cross-infection occurred in 14% of the 198 clean 


TABLE III—INFECTION IN WOUNDS WITH PLASTIC DRESSINGS 





| No. of wounds 


Type of infection 





Autogenous infection 

Preoperative contamination . 

Late infection in ward a 

Seal broken by distension .. 

Seal broken by patient 

Theatre infection with streptococci (seal broken) — 





wounds and 68% of the 19 dirty wounds, its overall 
incidence being 18%. The proportion of wounds infected 
did not differ significantly in the male and female wards, 
but patients between 40 and 59 years of age had more 
infections. 

Early in the study, clean wounds were dressed with 
the conventional gauze pad, but later a plastic spray 
(‘ Healex’ or ‘Nobecutane’) was used. This seal 
remained intact usually for seven days. Table 11 shows 
that infection occurred in 12 (7%) of the 171 wounds 
covered with plastic. Analysis of these 12 cases (table 111) 
shows that the seal was broken in 4, and that in another 2 
wounds the infection occurred late in the postoperative 
phase, while 5 other wounds were regarded as self- 
infected. Of the 27 clean wounds covered by a gauze 
pad (either because they were operated on early in the 
series or because they did not lend themselves to spray 
dressing) 15 (56%) became infected. All the 19 dirty 
wounds were dressed with gauze, and 13 (68%) became 
cross-infected. 


TABLE IV—INFECTION RELATED TO THE SITE OF OPERATION AND THE 
OPERATOR 





_ Cases Infected 





Site of operation: 
Head and neck 
Upper limb 
Thorax and abdomen. . 
Lower limb ‘ 


2 (12%) 


8 (199 %6) 





Operator: 
A i 


14 (16%) 


§ (16%) 
8 (24%) 





| 
| 5 (19%) 
| 





These findings are, in effect, a comparison of infection- 
rates between wounds which were closed and wounds 
which were open to the ward atmosphere. Gauze pads 
were an inefficient means of excluding ward bacteria; 
on clean wounds they were often moistened by blood, 
serum, or sweat, and therefore had to be changed early 
in the postoperative period. The dressing on an infected 
discharging wound must be frequently changed, and 
such wounds may not receive the care necessary to 


prevent cross-infection. 
A 
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Table rv relates the infections to the site of the wound 
and to the operators. Wounds of the head and neck had 
a lower infection-rate. There was no significant difference 
between the infection-rates of the two surgeons (A and B) 
who performed most of the operations. Operator “E” 
refers to a group of surgeons outside the unit, who 
operated for orthopedic, urological, and acute abdominal 
conditions. Their surgical wounds were covered with a 
gauze pad. 

Table v shows the consequences of wound infection. 
During the survey, 6 patients died and in 1 of them 
cross-infection was thought to be a contributing factor. 
Complete wound dehiscence occurred in 2 patients with 
abdominal wounds. 20 patients (including these 2) spent 
longer in hospital as a result of the infection, and the 
time thus lost has been estimated by comparing the 
length of their stay with the average in this unit for other 
patients with the same type of surgical complaint. The 
table groups them in five-day increments, and the total 


TABLE V—CONSEQUENCES OF INFECTION IN 40 PATIENTS 





| No. of patients 





Consequences 

None .. 4a oie ie cat 14 
Death from other causes .. ae on wel 5 
Death associated with infection .. e onl 1 
Wound dehiscence .. a) 2 
Additional hospital stay up to 5 days | 3 

»”» ” ” ” 10 ”» | 9 

»”» »” ” ” 15 ” 3 

x» ”» » 2? 20 »”» ee ee | 1 

”» ” 2” > 25 2” ee ee | 1 

” ” » » 30 5, +. oe | 2 

” ” ” ” 35 » 1—20 





comes to 290 days—which gives some idea of the mor- 
bidity as well as of the economic loss to the patient and 
to the hospital. 

During the period of the survey, no patients had 
evidence of urinary-tract infection, pneumonia, or entero- 
colitis, due to Staph. aureus. One patient had a boil. 


Bacteriology of the Infected Wounds 

Of the 40 wounds showing cross-infection, 35 were 
infected with Staph. aureus, either alone (17 wounds) or 
with other organisms such as Pseudomonas pyocyanea, 
Escherichia coli, Staph. saprophyticus, Proteus spp. and 
streptococci (table v1). One wound was infected with 
hemolytic streptococci of Lancefield’s group A and later 
with two different strains of Staph. aureus. From one 
wound, staphylococci of different phage-types were 
isolated at two successive swabbings; in another, two 
strains were present in a single swab. 

The predominant staphylococcus was lysed by phage 47 
only at 1000XR.T.D.: it was invariably resistant to 
penicillin, streptomycin, and tetracyclines and usually to 
chloramphenicol, while half the strains were also resistant 
to erythromycin. Such strains have been present in this 
hospital since 1951 (Rountree and Thomson 1952) and have 
been the chief cross-infecting organisms in surgical wounds 
during this period. These strains were isolated from 21 
(60%) of the 35 wounds infected with staphylococci. 

The only other strain that was found in more than one 
wound was of phage-type 80/81, isolated from 4 wounds. 
It was identified in cross-infected wounds in this hospital 
for the first time in 1954 (Rountree and Freeman 1955), 
and has been found frequently since then. It is penicillin- 
resistant but usually sensitive to other antibiotics. 

The 5 other wounds with evidence of infection yielded 
a variety of organisms such as Ps. pyocyanea (1), Esch. coli 
(1), Staph. saprophyticus (4), diphtheroids (2), Proteus spp. 
(1). 


TABLE VI—INFECTING BACTERIA IN 40 WOUNDS 
= 








Organism No. of wounds 
Staphylococcus aureus a ee - oe 35 
Staph. saprophyticus as = “ ‘a 8 
Hemolytic paeaanons 
Group A 
Group C 
Group D 


Suan viridans . 
Non-hemolytic streptococci 
Pseudomonas pyocyanea 
Proteus spp. 

Escherichia coli. 

Paracolon bacilli 
Diphtheroid bacilli .. 


WNOCOWNKNee 





The Operating-theatres 

The operating-theatres are on the third floor of one 
wing of the hospital and consist of a block of seven 
theatres with ancillary rooms. Blankets from the wards 
are not allowed in the theatres, but trolleys from the 
wards are brought into the anzsthetic rooms. The 
ventilating plant, installed in 1926, is inadequate. 

Skin preparation was done in the theatres: after preliminary 
washing with soap containing 2% hexachloraphene, the skin 
was swabbed with 2% iodine in 70% ethyl alcohol which was 
allowed to dry on the skin. 

The surgical scrub used by the operating teams was officially 
a ten-minute scrub with 2% hexachloraphene soap. 

** Prophylactic ” antibiotics were given after operation only 
if gross contamination was obvious. 


Methods of Investigation 

Investigations were made in the theatres weekly, during 
19 operating sessions. 

With a small model of the Bourdillon slit-sampler, air 
samples of 5 c. ft. were taken on to blood-agar plates, and 
settle-plates were distributed in various parts of the theatre. 
During the sampling, notes were made of the various activities 
in the theatre. These plates were incubated for twenty-four 
hours at 37°C, after which the colonies were counted, and the 
plates were left for a further twenty-four hours at room tem- 
perature (c. 20°C) before the final count was made. The slit- 
sampler counts were expressed as the number of bacteria- 
carrying particles per cubic foot of air. Together with the 
settle-plate counts, they were used to calculate the Petri ratios 
(Bourdillon et al. 1948) and hence the particle diameters and 
die-away rates. 

TABLE VII—BACTERIAL CONTENT OF OPERATING-THEATRE AIR OBSERVED 
DURING 19 OPERATING SESSIONS 





Number of cubic feet ene “ “e os S66 
Total count .. oo See 7S 9860 
Mean count per c. ft. ou ce Eee 10-2 
Total count of Staph. aureus é He 13 
Mean count of Staph. aureus per c. ft. 0-013 
Ratio : total count/Staph. aureus count 758 





At the end of the operation, swabs were taken from the 
wound (just before closure), from the inside of the gloves of the 
surgeon and his assistants, and from the noses of everyone in 
the theatre including the patients. On occasion, they were 
taken from the drapes, and from sponges, sponge bowls, and 
anesthetic tubes. 

Bacterial Content of the Air 

From previous investigations it was expected that the 
air counts in the theatres would be fairly high, with rather 
slow die-away rates. Table vir shows the mean count 
found in the 19 sessions covering 25 operations. This 
mean includes counts obtained at times of maximum and 
minimum activity. The maximum counts range from 
6°5 to 35 per c. ft. with a mean of 18-8, and the minimum 
counts from 3 to 9 with a mean of 5-3. The mean of the 
whole series of observations was 10-2 per c. ft. Counts 
varied strikingly in proportion to the degree of movement 
and activity in the theatre. 
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The die-away rates expressed as turnovers per hour 
varied from 7 to 10 and the mean particle diameter from 
10 to 14 u. 

Very few coagulase-positive staphylococci were isolated. 
Only 13 colonies of Staph. aureus were ideritified on the 
slit-sampler plates and at 15 operations no Staph. aureus 
was isolated. Six colonies were of the same phage-type 
as those carried by the person operating the sampler, 
two were identical with those carried by two anesthetists, 
and two were identical with those of two theatre sisters. 
The source of three colonies could not be traced. In 
addition, four colonies of Staph. aureus were found on 
52 settle-plates, exposed for a total of twenty-five hours, 
3 being found on the one day. On no occasion was 
staphylococcus, subsequently found in a patient’s wound, 
detected in the operating-theatre air at his operation. 
Swabs from Wounds and Gloves 


111 wounds were swabbed just before they were 
closed. 16 of these were “ dirty ” wounds, from which 


TABLE VIII—CULTURE OF 111 SURGICAL WOUNDS AT CLOSURE AND OF 
GLOVES OF OPERATORS 





Clean wounds as ce “+ ao“ es 95 





No growth ~s ag = 48 (51%) 

Non-pathogenic bacteria isolated % 45 (47°) 

Potential pathogens isolated Re ie bie 2 (2%) 
Dirty wounds yielding pathogens .. ~ is 16 
Gloves - = 

No growth oe ae - 78 (74%) 

Non-pathogenic bacteria isolated 26 (25°%) 

Staph. aureus isolated oie — shea re 2 (2%) 





the causative organisms were isolated. Table vii shows 
that from 47 of the 95 “‘ clean”? wounds bacteria were 
isolated, but in only 2 cases were potential pathogens 
grown. These included two different strains of Staph. 
aureus and one strain of Strep. viridans: neither patient 
developed wound infection due to these particular 
organisms. The non-pathogens were chiefly Staph. 
saprophyticus, but occasionally Esch. coli, diphtheroids, and 
non-hemolytic streptococci were grown from cooked- 
meat cultures, indicating that they had been present in 
small numbers. 

These results may be compared with those obtained 
from inside the gloves of the surgical teams. 106 gloves 
were examined and no growth was obtained from 78. 
From 26 gloves, non-pathogens were grown. Like those 
from the wounds, these were chiefly Staph. saprophyticus. 
Once, however, at the end of a clean operation, the gloves 
of surgeon yielded Strep. viridans, Neisseria catarrhalis 
and Staph. saprophyticus. Although this surgeon was not 
at that time a carrier of Staph. aureus, this finding 
indicated a route whereby pathogens might be trans- 
ferred to a wound via a punctured glove. On another 
occasion, the gloves of both the surgeon and his assistant 
yielded a heavy growth of the same strain of Staph. 
aureus, although the culture from the patient’s wound 
was sterile and no clinical infection occurred. Neither 
surgeon nor assistant was a nasal carrier of Staph. aureus 
and the source of this strain, which was not of a common 
phage-type, could not be traced. 

Nasal Staphylococci in Operating Personnel 

During the 25 operations, 167 nasal swabs were taken 
from 67 people. From 76 (46%) Staph. aureus was 
isolated. Of the 67 people concerned, 28 (42%) were 
carriers on at least one occasion. The people in the 
theatres comprised: 21 surgeons, anzsthetists, and casual 
visiting doctors; 14 sisters; 16 student nurses; 10 medical 
students; and 6 others, such as instrument attendants 


and X-ray technicians. These large numbers are an 
index of the turnover of personnel in the theatres of a 
large teaching hospital. Only 9 people could be regarded 
as permanent members of the surgical team during the 
period. 6 of these were permanent nasal carriers of 
Staph. aureus; each carried a particular strain, consistently 
present. No patient was infected in the theatre with any 
of these strains. Indeed, none of the patients operated on 
during any of these bacteriologically controlled sessions 
afterwards developed infection due to a staphylococcus 
carried by any of the people present. 

We conclude that, in spite of poor ventilation in the 
theatres and the presence of nasal carriers of Staph. aureus, 
the operating-theatres were not the source of the staphylo- 
coccal cross-infections in the patients. This may well 
have been because very few carriers seemed to be dis- 
persers of the organisms they carried. Possibly, too, the 
strains of Staph. aureus carried were not highly virulent. 


The Wards 

The ward unit was built in 1885 and is at ground level. 
It consists of two wings, one for males and the other 
for females, projecting at right angles from a corridor 
from the other side of which open the bathrooms, store- 
room, and offices. The ward’s complement is 14 females 
and 15 males. Wounds are dressed in the wards. An 
architectural obstacle prevents the dressing trolleys from 
being set up in a sterilising-room, and they remain per- 
manently in the wards. The wards are not closed during 
dressings. Only rarely were infected patients removed to 
an isolation block, but infected wounds were placed last 
on the dressing list. 4 


Nasal Staphylococci in Patients and Staff 

Nasal swabs were taken from each patient within 
thirty-six hours of admission, and thereafter weekly 
whether the patient was operated on or not. Nasal swabs 
were also taken weekly from every nurse. 

Table 1x shows the results in terms of weekly swabs. 
These represent the carrier-rates per nose per week and 
not the findings in individuals. The carrier-rates and the 
proportion of noses acquiring strains were higher in the 
patients than in the staff. There was no significant 
difference between males and females. Type-47 staphylo- 
cocci were detected in 14% of weekly swabbings of the 
patients and 8% of weekly swabbings of the staff. 

Phage-typing of the strains isolated from patients at 
their first swabbing, and of the strains they acquired, 
showed that a variety of strains was introduced into the 
wards by the patients (table x). However, few of these 
introduced strains circulated to other patients. Strains 
of only four phage-types were isolated from more than 
two patients. Half of the strains acquired in the ward were 
type 47; 9 patients acquired type 52/52A/80/81 and 7 
type 80/81. Strains of phage-type 55/71 were acquired 
only by patients in the female ward. Of the 5 patients 
who were carrying type-47 strains at their first swabbing, 
4 had been in the ward previously or were transferred 
from another ward; the 5th, admitted at a weekend, was 
not swabbed until forty hours after admission. 


TABLE IX—Staph. aureus IN NOSES SWABBED WEEKLY 








— } Patients | Staff 
Weekly swabs taken. . ee -- | 854 ; 
Positive swabs “ ee oa 403 (48%) 182 (40%) 
Loss of strains -" 34 (4%) | 5 (5%) 
Acquisition of strains 84 (10%) 27 (6%) 
Type 47 present .. we 118 (14°) } 36 (8%) 
Type 80/81 present .. oe me (5%) } 21 (5%) 
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57 (58%) of the 98 strains found in the patients’ noses 
on admission were penicillin-sensitive but only 10 
(12%) of the 84 strains which they acquired. 

Relation of Carrier-rates to Wound Infection 

Of particular interest are the carrier-rates in patients 
with infected and with uninfected wounds. Table x1 
shows these, together with a group of patients who were 
in the wards more than a week but had no operation. 
There were no significant differences between the 
unoperated patients and those whose wounds healed 
without evidence of infection, with respect either to their 
carrier-rates on admission or to the proportion who 
acquired strains while in the ward. On the other hand, 
there were marked differences between these two groups 
of patients and those with wounds infected with Staph. 
aureus. There was evidence that in 7 of those with 
infected wounds the infection was due to strains carried 
by the patient on admission or acquired before operation. 
Of 76 patients, therefore, who were operated on while 
carrying Staph. aureus, 7 (9%) afterwards had self- 
infected wounds. The proportion of patients who 


TABLE X-——-PHAGE-TYPES OF STAPHYLOCOCCI IN THE NOSES OF 
































PATIENTS 
On admission Acquired in ward 
* Phage group | | 
| Phage pattern | pn Phage pattern | pet 
I | 52/52A/80/81 | 4 | 52/52A/80/81 | 9 
80/81 | 1l | 80/81 7 
8 other patterns 11 | 6 other patterns | 6 
| Total in group | 26 | ~ } 22 
i .. 2.3. | a | 6 | 55/71 | 4 
t Ms 1 other pattern 1 
| Total in group 9 “” 5 
III . | 47 at 1000 xR.T.D. 5 47 at 1000R.T.D.| 42 
| 7/31B/47D 4 | 7/31B/47D | 1 
| 21 other patterns | 27 - | 6 other patterns 6 
Total in group 36 at |} 49 
Famer a | 4. | 4p = 
Not classifiable | 42D/80 1 | 42D/80 ; 2 
5 other patterns 6 | oe os 
Not typable 20 > 
Total strains | 
typed en 98 cg | & 
Number of 
strains penicil- | | 
lin-sensitive | re 57 | se | 10 





acquired Staph. aureus in their noses while in the ward, 
and who had wounds infected with staphylococci (57%) 
was significantly higher than those with no wound 
infection (23%). 
Staphylococci in the Ward Environment 

From time to time swabs were taken from dust on the 
floors and furniture, from the dressing trolleys, and from 
the aprons of the nurses dressing the wounds. Blankets 
were examined by the sweep-plate method, and air 
samples taken occasionally during bedmaking. From all 
these situations, Staph. aureus was recovered, often in 
large numbers, and repeatedly. For example, the dressing 
trolleys yielded Staph. aureus on 22 out of 45 occasions. 
Many of these staphylococci were phage-typed, and two 
strains were found consistently. These were the antibiotic- 
resistant type-47 strains, which predominated, and 


type-80/81 strains, isolated less often. 


During July and August, strains of type 55/71 were fre- 
quently isolated in the female ward where 4 patients became 
nasal carriers of this strain although it caused no wound 
infection. On one occasion, the dressing trolley in the male 
ward was heavily contaminated with a strain of phage-type 


< 


TABLE XI—NASAL CARRIER RATES OF Staph. aureus IN PATIENTS WITH 
NO OPERATION, WITH UNINFECTED WOUNDS, OR WITH INFECTED 
WOUNDS 











Nasal - 
. No. of : Acquired 
Type of patient : | carriers on “Se 
patients eiaiteion in ward 
No operation ae ay 28 68 24 (85%) 14 (21%) 
Operated 

No infection , oe oe 177 56 (32%) 40 (23%) 
Infected with Staph. aureus .. 35 17 (49%) 20 (57%) 

Infected with other organisms 5 3 2 
Total .. 285 | 100 (35%) 76 (27%) 


| 





47/53/54/75/77, which was also present in the wound of ] 
patient at that time. This strain did not spread to any other 
wound or nose. The only other staphylococci isolated were 
not typable. 

From these findings it was apparent that the strains 
most often colonising the patients’ noses were also 
present in all parts of the ward environment, and that 
these were the strains also responsible for much of the 
wound infection. 


Sources of Staphylococcal Wound Infection 

The results of these investigations in the theatres and 
the wards made it fairly certain where the infections had 
taken place, although not necessarily the exact pathways. 

Drainage tubes or their sinuses were held to have been 
infected in the ward when Staph. aureus was found after 
previous swabs had been sterile or had yielded other 
organisms. Wounds were held to have been infected in 
the ward if an unsealed wound became infected late in 
the patient’s stay, or if a plastic seal had been removed. 
Added infections after the breakdown of a wound were 
also regarded as ward infections. 

There was little evidence that the wounds were 
infected at operation. Although swabs were not taken from 
every surgical wound before it was closed, about half 
were examined in this way and no staphylococci were 
found which later caused infection. Some of the wounds 
which became infected had been inflicted at operating 
sessions for which complete bacteriological data were 
available, and in none of these had the infecting organism 
been detected in the operating-theatre environment or 
staff. 

3 wounds may have been infected at operation, since signs 
of infection appeared four days later. One of these yielded 
Strep. pyogenes and the other two Staph. aureus. One patient 
with a non-typable staphylococcus had a laceration of the arm 
and his infection could have been due to preoperative con- 
tamination. The other, infected with type 47, had this strain 
in her nose when examined forty hours after admission and 
may have been self-infected. 

In 7 patients the infection was classed as autogenous, the 
same strain being present in the wound as had been found 
in the patient’s nose on admission or at operation. Eight 
different phage-types were isolated from these patients, one 
of whom had two strains in both nose and wound. In these 
patients, clinical evidence of infection was found between 
four and eleven days after operation, with a mean of seven. 
5 of these wounds had plastic seals. 

TABLE XII—SOURCE OF INFECTION WITH Staph. aureus IN 35 WOUNDS 








No. of 

Source patients 
Autogenous: same strain in wound as in nose on admission.. | 7 
Autogenous or ward: same strain (type 47) in nose, wound, = 
and ward Abe ae a a <a oe oot 12 

Ward: 

(a) Type 47 in wound before nose | 3 
(6) Type 47 in wound and not in nose ie oe 5 
(c) 4 other phage types not in nose .. a don | : 


Possibly theatre: possibly autogenous 
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In 12 patients infected with antibiotic-resistant type-47 
strains, these staphylococci were found in the nose either before 
or on the same day as their isolation from the wound. In 10 
of these patients, the time at which their infections were 
detected ranged from eleven to twenty-two days after opera- 
tion, with a mean of fifteen. In 1, a drainage tube yielded the 
organism on the day after its insertion and in the 12th case 
the time of infection was late in the postoperative period. We 
consider that these patients were infected in the wards, but 
whether directly when the wounds were uncovered during 
dressing or via their colonised noses cannot be established. 

In 8 other patients infected with type-47 strains, the ward 
was held directly responsible since the infections were either 
late infections or in drainage tubes, and the organisms either 
were never found in the patient’s nose or were found only 
after the infection appeared. 

There were 6 other patients in which the infecting organism 
was not found at any time in the patient’s nose and who were 
thought to have been infected in the ward. 3 were infected with 
type 80/81 staphylococci which were present in the noses of 
other patients and staff and in the ward environment. In 2 
cases, the source of the infection was unknown. In the 6th 
case, infection with type 52A/79 staphylococci appeared 
nineteen days after operation and on the day after a quantity 
of sterile exudate had been removed from the wound in the 
ward by a doctor who was the only carrier of this strain among 
patients and staff. These ward infections were detected at 5, 
10, 17, 18, 19, and 30 days, respectively, after operation. The 
wound yielding Staph. aureus on the fifth day had Esch. coli 
only in it on the previous day. 

Table x11 summarises these findings. 


Discussion 

The infection-rates found were very high. Those in 
open and drained wounds are comparable to those found 
by Gillespie (1958) in Bristol, where 38% of such wounds 
were infected in the wards but no closed wounds were 
infected, and with those found previously in another 
ward of this hospital (Rountree 1947) where 50% of 
dirty wounds were cross-infected. 

It is tempting to compare these figures with others 
that have been published. Robertson (1958) summarised 
some of the series reported between 1899 and 1958, in 
which the infection-rates varied between 2:3% and 26%. 
But so many factors influence cone-datetion that such 
comparison is of doubtful value. These factors include 
the architectural layout of a ward or theatre, the kind of 
skin preparation and the type of dressing used, the 
bacterial population of the ward, and the kinds of organ- 
isms shed by members of the operating team—all of 
which will vary from ward to ward as well as from 


. hospital to hospital. 


There can be no doubt, however, of the serious 
consequences of the wound infections in our series. 
Cross-infection could be considered an associated cause 
of death in one patient. In two others, complete wound 
dehiscence occurred. Convalescence was prolonged for 
20 patients by periods ranging from three to thirty-five 
days. In one ward alone, this represents 290 patient-days 
in a six-month period—i.e., about 5% of the bed strength. 

All the evidence points to the wards as the chief place 
of infection, with self-infection of the patients playing a 
secondary role. The characteristic staphylococcal flora of 
the ward comprised chiefly two strains, types 47 and 80/81, 
isolated on repeated examination from the bedding, dust, 
and dressing trolleys. Of the 285 patients entering the 
ward during the survey, 42 acquired type-47 staphylococci 
in their noses, as did 11 out of 73 members of the staff. 
Carriage of type 80/81 was less common, in either 
patients or staff, although this type was often introduced 
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into the wards by patients who carried it in their noses 
on admission. The relative frequency with which these 
two strains occurred in wounds was paralleled by their 
incidence in the ward bedding and to a less extent in 
the noses of the people in the ward. 

The study demonstrated the value of a plastic seal in 
excluding bacteria from surgical wounds. The infection- 
rate was much lower in sealed wounds than in those with 
drainage tubes or those covered with gauze pads. When 
infection did take place in sealed wounds it was autogenous, 
arose late in the postoperative period, or the seal had 
been broken. 

Considering the heavy load of staphylococci in the 
ward environment and the patients’ noses, it was indeed 
remarkable that the wound infection-rate was not higher. 
In the second three months of the survey, when the nasal 
carrier-rate of phage-type 47 staphylococci was high but 
sealing of all possible wounds was carried out, the number 
of wounds infected fell from 17 to 4. The chart shows 
the weekly incidence of infection. Carriers of type-47 
or type-80/81 strains were absent at only one weekly 
swabbing in the male ward and three times in the female 
ward. Towards the end of the survey, however, there 
were fewer infected wounds in the ward at any one time, 
and possibly fewer opportunities for bacteria to be trans- 
mitted to other wounds by errors in dressing techniques. 

Evidence that the patient’s nose is often a source of 
wound infection has been produced recently by Williams 
et al. (1959). Our findings support this conclusion to a 
certain extent, since we could show that 9% of patients 
who were nasal carriers of Staph. aureus on. admission 
afterwards infected their own wounds. In 4 of these 
cases a swab had been taken during operation, just before 
closure of the wound, and the staphylococci which were 
later found were not isolated at that time. Either, therefore, 
these infections were blood-borne, or the bacteria were 
introduced from the depths of the skin along the suture 
tracks. The latter seems the more likely explanation 
since there were no signs of clinical infection elsewhere. 
These self-infected patients emphasise the difficulties of 
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preoperative sterilisation of skin surfaces, especially in 
a comparatively warm climate. 

Those patients who acquired the ward strains at about 
the same time in their noses as in their wounds could also 
be regarded as self-infected, but it is just as likely that 
both nose and wound were infected from the same source. 
Blankets are a very probable source of these infections, 
since nearly all the blankets examined—whether the 
occupant of the bed was a nasal carrier or not—were 
found to be contaminated with Staph. aureus. In these 
ward infections, whatever the pathway, the effect of 
exposing the patient to the ward flora was infection. 

Measures to reduce wound infection should include 
improvements in ward hygiene, particularly with regard 
to the bedding, and the substitution of individual dressing 
trays for common dressing trolleys. Perhaps, too, the 
noses of all patients undergoing elective surgery should be 
treated with an antibiotic ointment so as to prevent 
colonisation with staphylococci from the ward environ- 
ment. 

In this particular unit architectural difficulties contri- 
buted to infection, and our findings are not necessarily 
applicable to other surgical units. Where, however, 
surgeons are faced with similar conditions and there is 
evidence that infection is being transmitted in the wards, 
protection of wounds with a plastic spray may be of some 
help. 


Summary 

During six months, 217 consecutive surgical wounds 
in one unit were examined for clinical and bacteriological 
evidence of infection. 

In 198 clean wounds the infection-rate was 14%, while 
in the 19 dirty wounds the cross-infection rate was 68%. 
35 wounds were infected with Staphylococcus aureus. 

Of 171 wounds covered with a plastic seal at the end 
of operation, 12 (7%) were infected. In 5 of these the 
patient on admission was already a carrier of the organism 
which infected his wound. In 27 wounds dressed with 
a gauze pad, and in 19 wounds with draining sinuses, 
the infection-rates were 56% and 68% respectively. 

Investigations in the operating-theatres revealed little 
evidence of infection during operations. 

Investigations in the wards showed that patients and 
staff often acquired antibiotic-resistant staphylococci of 
phage-type 47 in their noses. These strains were isolated 
from the ward environment and were responsible for 
most of the wound infections. 

In 20 cases infection resulted in the patient staying 
longer in mae. This reduced the effective use of 
beds by about 5%. 

This work was supported in part by the National Health and 


Medical Research Council of Australia. We are indebted to Miss D. 
Watt and Miss R. Wood for-valuable-assistance in the laboratory. 
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Weil and Stetten (1947) showed that an alkaline extract 
of urine from fasting rabbits could increase liver fat in 
mice. Using the same extraction procedure, we were 
able to detect fat-mobilising activity in human urine 
during fasting and in certain other conditions (Chalmers 
et al. 1958). Further work suggests that the active material 
URINE 
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ACTIVE OXYCEL 
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ACTIVE ELUATE 


Fig. 1—Extraction procedure. The final eluate is neutralised and 


freeze-dried. 


may be a polypeptide of pituitary origin, resembling, but 
not identical with, corticotrophin. Brief accounts of 
certain aspects of this work have already appeared 
(Chalmers, Pawan, and Kekwick 1960a, 1960b). 


Preparation of Extracts 
Our present method of extraction is illustrated in fig. 1. The 
preparation of the alkaline extract from a benzoic-acid precipi- 
tate can be conveniently carried out in an M.S.E. basket 
centrifuge. A further 20-30-fold concentration is achieved by 
shaking overnight with 25-50%, oxycellulose and eluting ' with 


* Based on a paper read at a meeting of the Section of Endocrinology 
of the Royal Society of Medicine on Feb. 24, 1960. 
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0:1 N NaOH. The eluate is neutralised and freeze-dried. 
Yields of up to 5 mg. per 24 hours are obtained. 

Findings 
Chemical Properties 

The extract contains about 8% of nitrogen. After acid 
hydrolysis it yields the following aminoacids: histidine 
phenylalanine, leucine, serine, cystine, aspartic acid, and a 
trace of alanine. It gives a weakly positive Molisch test 
for carbohydrate material. 

The biological activity is thermostable up to 80°C in 
0:1 N NaOH. It is destroyed by boiling for 2 minutes. 
It is ultrafiltrable through Visking membrane (i.e., 
molecular weight less than 18,000). After peptic digestion 
some activity remains, but activity is completely destroyed 
by trypsin and chymotrypsin. It is inactivated by 
hydrogen peroxide but the activity is not restored by 
cysteine (see below). 

Biological Effects (table I) 


In the intact mouse subcutaneous injection of a dose as 
low as 10 ug. causes a prompt fall in blood-sugar, an 


TABLE I—SUMMARY OF BIOLOGICAL EFFECTS 








Source Effects 
Intact mouse Hypoglycemia 
Ketonzmia 
Hyperlipemia 


Fatty liver 

Increased fat catabolism 

Weight loss—mainly fat 
Isolated rat epididymal fat Release of fatty acids 
Isolated rat adrenal Release of steroids (weak) 
Frog Melanophore dispersal (weak) 





increase in liver fat, and a rise in blood-“ ketones ”’ (i.e., 
acetoacetate and acetone, measured as acetone by the 
method of Pawan [19581). The time relations of these 





TABLE II—CARCASS ANALYSIS AFTER TREATMENT WITH ACTIVE EXTRACT 
FOR THREE WEEKS (G. PER 100 G.) 





Average net change 








— Control Experimental 
g. per mouse % 
Fat 14:3+0°5 99+0-4 1-25 —38 
Water 64:1+0-7 67:3+0°4 — 0-80 55 
Protein 11-8+0-4 13-5+0:3 ~0-07 +2°5 





Same experiment as fig. 3. The amount of water lost is somewhat greater 
than can be accounted for by depletion of fat depots. We have not observed 
any significant gain or loss of protein after prolonged treatment with active 
extracts. 


TABLE III-——-RELEASE OF F.F.A. FROM ADIPOSE TISSUE INCUBATED WITH 
OXYCEL EXTRACT 





Concentration of extract F.F.A. released 





(ug. per ml.) (umol. per 100 mg.) 
0 (18) 0-18 +0-08 
0:06 (4) 0-23+0°16 
06 (4) 0-44+0°10 
16 (5) 1-03 + 0-39 
6 (4) 2:20+0°31 
120 (3) 5-03 0°45 





Figures in parentheses are the number of observations. Values for F.F.A. 
are mean +S.E.M. 


effects are shown in fig. 2. The fall in blood-sugar 
precedes the rise in blood-ketones. The increase in liver 
fat is already apparent at 1 hour. Liver fat and ketone 
effects are maximal at 6 hours and subside within 12 
hours. Blood-lipids, including total lipids, phospholipids, 
cholesterol, and free fatty acids (F.F.A.) also increase, 
although a dose of the order of 200 ug. is needed to 
produce unequivocal effects. Mice receiving 25-50 ug. 
thrice weekly (fig. 3) or single doses of 0-4—40 mg. (fig. 4) 
lose weight. Carcass analysis shows that loss of fat 
accounts for more than half the weight lost, the remainder 
being water: body-protein is unchanged (table 11). No 
change in appetite and food intake, and no obvious change 

in activity, accompanies this 
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ably improved, by further tech- 
nical modifications which will 
be described elsewhere. 
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TABLE IV-—-FAT-MOBILISING AND KETOGENIC ACTIVITY IN URINE 





Present 


Absent 





Fasting 
1000 cal. 90% fat 
1000 cal. 90% protein 
2000 cal. 83 % at 
Diffuse li joatrophy (non-fasting)«» 
Diabetic ketosis * 
Carcinomatosis * 
Postoperative * 





Normal diet 
1000 cal. 90% carbohydrate 
Lipodystrophy 
Late pregnancy 
Brief exercise 


Non-fasting 





* Calorie intake low. 


TABLE V—-KETOGENIC AND LIPOLYTIC ACTIVITY OF URINE IN THE FIRST 
4 HOURS AFTER INJECTION OF GROWTH HORMONE 





| Plasma F.F.A. 

















| | Urinary activity 
2 Dues of | | (um = ) 
F.F.A. | per litre. 
[= | Subject Hormone | la vepnes | | oS | ee 
‘ mg.) (% | 
| | | per 100 g.) | 0 hr. | 4 hr. 
T o | +2 | O44 640 | 640 
Pituitary 5 | +4 | 0:26 625 1600 
ey ses | 0 | +: 0-19 550 | 550 
| 5 +3 | 0-18 450 | 970 
| | | 
w 0 +140 1:35 | 660 | 930 
mi) s.| 9 | +72 190 | 260 | 430 








For explanation, see text. A ketones = rr in blood-ketones of mice 
injected 6 hours previously with extract equivalent to 60 minutes’ urine. 
F.F.A. release=fatty acids released by adipose tissue incubated in vitro 
s = men as equivalent to 12 minutes’ urine per ml. of medium (bl. 

+ 


Weak corticotropic activity can be shown in isolated 
rat adrenal preparations (see below). 

In the intact frog weak melanophore-dispersing activity 
has been found. Maximal effects are obtained with a dose 
of 500 ug. and partial dispersal with 50 ug. injected into 
the dorsal lymph-sac. 


Conditions in which Activity is Found (table IV) 

The urine of normal (and obese) subjects contains 
activity during fasting. Low-calorie diets also elicit 
activity provided they contain little carbohydrate. On 
normal unrestricted diets, or low-calorie high-carbo- 
hydrate diets, activity is absent. No abnormal activity 
was found in a patient with lipodystrophy, but in two 
patients with diffuse lipoatrophy consumption of an 
unrestricted diet failed to suppress urinary activity. In 
diabetic ketosis, in widespread malignant disease with 
wasting, and during the first few days after surgical 
operations activity has been found: but in all cases the 
calorie intake was low. In the absence of dietary restric- 
tion no activity has been detected in late pregnancy, nor 


after short periods of exercise (half an hour’s squash- 
rackets). 

The effect of progressive restriction of dietary carbo- 
hydrate was studied in an obese patient (fig. 4). Urine 
was collected on the last 2 days of each 4-day dietary 
period. Diets provided 1000 calories of which 100 were 
in the form of protein. At first, when carbohydrate 
provided 90% of the remaining calories and fat only 10%, 
no ketogenic activity could be detected in the urine, 
Activity began to appear when the proportion of calories 
provided by carbohydrate was reduced to half, and it 
increased progressively with further carbohydrate restric- 
tion. 

Other species.—Fat-mobilising activity has been found 
in the fasting urine of the horse, dog, goat, and sheep. 
Role of Pituitary Gland 

The effect of fasting or carbohydrate restriction has 
been observed on seven occasions in six patients with 
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Fig. 6—Change in liver fat and blood-ketones (mean+S.E.M.) of 
mice injected 6 hours previously with extracts of urine from non- 
fasting normal subjects (N.F.); and from normal (F.) or pituitary- 


deficient (H.F.) subj during fasting or carbohydrate depriva- 
tion. Figures in parentheses are numbers of observations. 





well-established pituitary deficiency. They included a 
patient whose pituitary had been removed for breast 
carcinoma 3 weeks before, three cases of chromophobe 
adenoma, a case of Sheehan’s syndrome, and a woman in 
whom the cause of the hypopituitarism was unknown. 

All patients were re- 
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material (F.M.S.) with that of pig corticotrophin A.1 (A): (1) 
release of F.F.A. by fat adipose tissue in vitro (ratio F.M.S./A = 
25/1000); (2) release of corticoids by isolated rat adrenal (increase 
in optical density of medium at 240 my over untreated controls) 
(ratio F.M.S./A = 5/1000). 


hypothalamus) is necessary for the production of the 
active substance. 


\ Relation to Growth Hormone and Corticotrophin 

Of the known pituitary hormones the one which the 
urinary material most resembles is corticotrophin. Growth 
hormone has a larger molecule and is not adsorbed on 
oxycellulose. Moreover, its lipolytic activity in vitro is 
relatively weak (White and Engel 1958). To test the 
possibility that the active substance might be produced 
from or by growth hormone, we administered human 
growth hormone in doses of 5 mg. to two pituitary- 
deficient patients. After an overnight fast, the hormone 
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Fig. 8—(1) Ketogenic activity in intact mice (above) and lipolytic 
activity in vitro (below) of urinary material compared with 
pig corticotrophin A.1; (2) inactivation of both substances with 
hydrogen peroxide. Partial reactivation of corticotrophin, but 
not F.M.S., with cysteine. 


was injected intramuscularly and blood samples were 
obtained at 0 and 4 hours. Urine was collected for the 
first 4 hours after injection and then in 24-hour periods. 
Despite a 2-3-fold rise in plasma F.F.A., no activity was 
found in either the first or later urines. Two subjects 
with normal pituitary function who served as controls, 
fasting for 18 hours but receiving no growth hormone, 
showed the expected 14—18-hour urinary activity although 
the rise in plasma F.F.A. was relatively small (table v). 

We have compared the urinary material with pig 
corticotrophin A.1, from which it shows important differ- 
ences. The potency ratio (urinary material/corticotrophin) 
was measured in three assay systems: (1) release of 
corticoids by the rat adrenal in vitro (Saffran and Schally 
1955), (2) release of F.F.A. by the rat epididymal fat pad 
in vitro, (3) increase in blood-ketones in the intact 
unanezsthetised mouse. The ratios were: (1) 5/1000, 
(2) 25/1000, (3) 10-100/1 (figs. 7 and 8). The cortico- 
trophin peptide could be reversibly inactivated with hydro- 
gen peroxide and cysteine (Engel and Engel 1958), but 
the urinary material could not: activity was destroyed by 
hydrogen peroxide but was not restored by cysteine 
(fig. 8). 

When every allowance has been made for possible 
species differences, it remains highly improbable that the 
urinary material is corticotrophin itself. The possibility 
that it is a corticotrophin metabolite is being investigated. 
Administration of purified preparations of pig cortico- 
trophin to non-fasting subjects does not lead to the 
appearance of ketogenic activity in the urine. 

Summary 

In people who are actively mobilising and utilising fat 
the urine contains a polypeptide-like substance which 
causes transient hypoglycemia, ketonzmia, and increased 
mobilisation and catabolism of fat in mice, with depletion 
of body-fat stores. At a concentration of less than 1 yg. 
per ml. the material is active in vitro in releasing free 
fatty acids from rat adipose tissue. The pituitary is 
necessary for its production. It is apparently neither 
growth hormone nor corticotrophin. 
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“. . . To a sociologist the absence of close relationships 
between the three generations is perhaps the most distinctive 
feature of institutional populations. . . . Whatever its defects, 
the old Victorian workhouse reproduced a number of the 
characteristics of the normal community. Some, at least, of 
the children were able to remain with their parents when they 
were sick; orphans might find a maternal widow to take an 
interest in them; and a destitute but not infirm woman could 
be accepted into the same building as her imbecile sister.” — 
PETER TOWNSEND, Listener, June 23, 1960, p. 1088. 
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RESPIRATORY FAILURE 


THE RELATION BETWEEN OXYGEN 
CONCENTRATIONS OF INSPIRED AIR 
AND ARTERIAL BLOOD 
E. J. M. CAMPBELL 
M.D., B.Sc., Ph.D. Lond., M.R.C.P. 


ASSISTANT, THE MEDICAL UNIT, 
THE MIDDLESEX HOSPITAL, LONDON, W.1 


THE administration of oxygen to patients with res- 
piratory failure during acute chest infections presents 
problems which remain largely unsolved. Such patients 
must have oxygen: otherwise many are left to combat 
pneumonia as inadequately oxygenated as a man on the 
South Col. On the other hand, incautious administration 
of oxygen can plunge some patients into acidemia com- 
parable with the most severe diabetic coma. 

In recent years theoretical and practical developments 
have made it possible to analyse pulmonary gas exchange 
in terms of three processes—ventilation, distribution, and 
diffusion. The application of the techniques introduced by 
Riley, Cournand, and Donald (1951) enable any reduction 
in arterial oxygenation to be interpreted quantitatively in 
terms of these processes. In this paper the results of such 
an analysis of four anoxic patients are presented. Re- 
synthesis from this analysis has permitted prediction of the 
change in arterial oxygenation that would be produced in 
these patients by any given oxygen enrichment of the 

inspired air. These data and other physiological principles 
allow a rational approach to the problem of giving oxygen 
to these patients. 
Investigation 
Patients 
CasE 1.—A man of 59 with chronic bronchitis, emphysema, 
and bronchopneumonia. 
Case 2.—A woman of 62 with chronic bronchitis, probable 
emphysema, bronchopneumonia, and cedema. 


RESULTS OF PHYSIOLOGICAL STUDIES 





Case no. 























| | | Aver- 
— | Normals | 
| | | | es 
1 2 | “? 2's 
| | 
ie, = bike.’ hed | 59 | 62 | 55 | 60 | 
eee |M} F/M | M | 
Height (in) =... | 69 | 63 | 67 | 64 | 
Surface area (sq.m.) .. | 1:8 15 17 | 14 | 
Arterial blood (breathing | | 
air, | 
CO; tension (mm. Hg) | 35-45 |75 |90 |81 (71 | 79 
O, tension (mm. Hg).. | 80-110 |22 | 23 23 |22 |23 
Plasma-CO, content | | 
(millimol per 1.) .. | 24-29 | 38-4 33-0 | 44:7 | 38-6 | 38-6 
P Figgas | | 7-35-7-45| 7-29 7-:15|7:35 | 7-33 | 7-28 
O, saturation (%) | 95-98 | 42 30 44 |38 | 39 





Effective alveolar-O, ten- | 


sion (mm. Hg). 90-120 54 (41 |51 (58 | 51 





Effective alveolar/arterial 
O,-tension difference 
(mm. Hg) cs 


Mean. alveolar/pulmo: 
capillary-O,-tension dif- 
ference (mm. Hg) 


25 |38 | 28 





<15* (30 |17 
| 
| 


|30 | 17 


20 | 23 





Venous admixture effect | 
(% shunted blood in | | | 
total pulmonary blood- | 

low) .. “a2 he <5 | 40 | 35 | 35 | 50 | 40 





(ml. per min. per mm. | 
‘g) aa >20° | 75 |115t| 85t)| 9-0 9-0 


Diffusing capacity for O, | 
| 
| | 
| | | 





* Normal value depends on other variables. . 
+ Based on oxygen consumption measured at another time. 


———__ 


Case 3.—A man of 55 with chronic bronchitis, probable 
emphysema, and bronchopneumonia. 

Case 4.—A man of 60 with chronic bronchitis, emphysema, 
funnel deformity of the chest, bronchopneumonia, and cedema, 
All these patients had generalised obstructive lung-disease 
and were in severe respiratory failure, as may be judged from 
the data in the table. 


Methods 


Arterial-blood oxygen and carbon-dioxide tensions (pO, and 
pCO,) were measured by Riley’s method (Riley, Campbell, and 


INSPIRED 0, TENSION mm.Hg. 
150 160 175 200 250 350 700 
t t t t 7 - 
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Relation between inspired oxygen concentration and arterial 
oxygen concentration (saturation and tension). 


The curves are derived from the data in the table. The lines 
represent the mean values, and the shaded bands show the ranges, 
The extrapolations to 50% and 100% inspired oxygen are only 
approximate. 





Shepard 1957). Plasma-total-CO, concentration was measured 
by the method of Van Slyke and Neill (1924). Arterial pH was 
calculated from the nomogram of Singer and Hastings (1948). 
Arterial oxygen saturation was calculated from the dissociation 
curves of Dill (1944). Expired air was collected in Douglas bags, 
and gas concentrations were measured by Scholander’s (1947) 
method; gas volume was measured with a gas meter. 

The “ effective ” alveolar oxygen tension was calculated from 
the alveolar air equation (Fenn et al. 1946, Pappenheimer et al. 
1950). The membrane and distribution components of the 
effective alveolar/arterial O,-tension difference were estimated 
by the two-level method of Riley et al. (1951). The diffusing 
capacity was simultaneously estimated in two patients. In the 
others there was difficulty with the expired air collection (due to 
their inability to cooperate), and the oxygen consumption 
used in estimating the diffusing capacity was measured several 
days later. 


Results 


The directly determined and derived data are presented 
in the table. From these results the relations between the 
arterial oxygen tension and saturation and the inspired 
oxygen concentration were calculated, assuming a constant 
alveolar ventilation. This was done by taking the values 
for the mean alveolar/pulmonary capillary-O,-tension 
differences, and the venous admixture effect, and using 
Riley’s charts (Riley et al. 1951). The results of this 
calculation, using the data obtained in the four patients, is 
shown in the figure. The solid lines are the means for the 
group, and the stippled bands are the ranges. 
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Discussion 

These results show how sensitive the arterial oxygena- 
tion of patients in severe respiratory failure is to small 
degrees of oxygen enrichment of the inspired air. There 
appear to have been no previous studies of this kind on 
patients with such severe disturbances of pulmonary func- 
tion. It is noteworthy that the arterial oxygen of patients 
with less severe disturbances of distribution and diffusionis 
more sensitive to changes in the inspired oxygen concen- 
tration—i.e., for a given alveolar ventilation the arterial 
oxygen tension and saturation of less severely affected 
patients will rise more steeply for the same increase in 
inspired oxygen concentration. Reasons will now be 
given for making use of this sensitivity to give these 
patients small and controlled oxygen enrichment of the 
inspired air. 


Effects of Changes in Ventilation 

In many patients with chronic respiratory failure the 
ventilatory drive is largely supplied by the stimulus of 
arterial hypoxemia. If this is removed by giving excessive 
oxygen, ventilation is reduced, and acute acidosis and 
carbon-dioxide narcosis may follow. This risk can be 
reduced by controlling the oxygen administration, because 
the increase in arterial pCO, produced by giving oxygen 
cannot exceed the increase in pO, for the following 
reasons: 

Consider the mean values in the figure as applying to a 
patient. Let us assume (1) that his ventilation is entirely due to 
anoxia and that his respiratory centre is entirely unresponsive 
to carbon dioxide—i.e., that he will only breathe at an arterial 
pO, of 23 mm. Hg, any increase in inspired pO, causing a 
reduction in ventilation until the arterial pO, returns to 23 mm. ; 
and (2) that his respiratory quotient is 1—i.e., he is exchanging 
equal volumes of carbon dioxide and oxygen. If this were so, 
then any change in pO, would be exactly equalled by a change 
in pCO, in the opposite direction. 

The figure shows that if the patient were given 25% oxygen 
to breathe, the arterial pO, would rise to 41 mm. Hg. Breathing 
would then be depressed until the pO, fell the 18 mm. back to 
23, and the pCO, would rise by 18 mm. If on the other hand 
the patient were given 30% oxygen the same reasoning shows 
that the potential rise in pCO, would be 31 mm. 

The reasoning in the previous paragraph explains why 
controlled slight oxygen enrichment of the inspired dir is 
much less dangerous than uncontrolled administration of 
oxygen. Of course, if a patient’s respiratory control 
mechanisms were as disordered as was assumed, the 
administration of oxygen would be futile. In practice, 
because the respiratory centre always retains some 
sensitivity to carbon dioxide, the underventilation pro- 
duced by oxygen enrichment is not so severe as the calcula- 
tions assume. Also, the respiratory quotient is usually less 
than unity, which means that the change in pCO, for a 
given change in pO, is less. Thus, giving 25% oxygen to 
such a patient would at best increase the arterial oxygen 
saturation by over 30%, and at worst it would allow the 
arterial carbon-dioxide tension to increase by 12-15 


mm. Hg. 


The Case against “‘ Intermittent’? Oxygen Therapy 

Giving oxygen intermittently (e.g., for 20 minutes in 
every half-hour) is widely recommended as a method of 
preventing progressive carbon-dioxide retention. Un- 
fortunately this is achieved only at the risk of episodes of 
extremely severe anoxia. It is reasoned that withdrawal of 
oxygen restores the anoxic stimulus to breathing and 
causes the retained carbon dioxide to be blown off. But 


the stores of oxygen and carbon dioxide in the body are 
very different (Farhi and Rahn 1955). If the ventilation or 
the inspired-air composition is changed the oxygen 
concentration in the body changes to a new level in 1-2 
minutes; that of carbon dioxide takes 10-20 minutes. 
This would not matter were it not that 2-10 minutes after 
stopping oxygen administration the persistence of a high 
pCO, in the blood coming to the lungs dilutes the alveolar 
air and reduces alveolar oxygen tension, and thus causes 
the arterial hypoxemia temporarily to be even more severe 
than if oxygen had never been given at all. These objec- 
tions to the intermittent method are sometimes countered 
by two further arguments. First, that the patients over- 
ventilate to blow off the carbon dioxide. However, the 
mechanical function of their chests is often too poor to 
permit this. Secondly, that the poorly ventilated parts of 
their lungs retain enough oxygen to prevent serious 
hypoxemia for several minutes. In other words it is sug- 
gested that a certain rhythm in the administration and 
omission of oxygen restores the anoxic stimulus without 
causing severe anoxia. But in view of the variables in- 
volved this seems unlikely. In fact, during intermittent 
oxygen administration, I have found the arterial oxygen 
tension to fall as.low as 15 mm. Hg (corresponding to a 
saturation of about 20%) 5-6 minutes after stopping the 


oxygen. 


Requirements for giving Oxygen in Respiratory Failure 

From the data and other physiological considerations 
presented in this paper, the requirements for giving 
oxygen to patients with acute-on-chronic lung disease 
who are in respiratory failure may be summarised 
thus: 

1. The oxygen should be given continuously. 

2. The oxygen concentration should be controlled so that it 
does not rise high enough to allow serious respiratory depres- 
sion, nor fall low enough to permit recurrence or increase of 
anoxia. The magnitude of the variables involved suggests that 
these conditions demand control of the inspired oxygen con- 
centration with an accuracy of +1% (i.e., +7 mm. Hg pO,) in 
the range 24-35%. 

3. Rebreathing of expired air must be reduced as far as 
possible to prevent carbon-dioxide accumulation—i.e., dead- 
space in the apparatus must be as small as possible. 


The fulfilment of these requirements is discussed in the 
next paper. 
Summary 

Physiological studies were made in four patients with 
chronic respiratory failure during acute infections. The 
findings were used to define the relation between the 
oxygen concentration of the inspired air and that of the 
arterial blood. 

The results, combined with other physiological con- 
siderations, suggest that these patients should receive 
oxygen continuously by a method which permits the 
inspired concentration to be controlled within limits of 


‘+1% over the range 24-35%. 
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A METHOD OF 
CONTROLLED OXYGEN ADMINISTRATION 
WHICH REDUCES THE RISK OF 
CARBON-DIOXIDE RETENTION 


E. J. M. CAMPBELL 
M.D., B.Sc., Ph.D. Lond., M.R.C.P. 
ASSISTANT, THE MEDICAL UNIT, 
THE MIDDLESEX HOSPITAL, LONDON, W.1 


THE preceding paper (Campbell 1960) argued that the 
anoxia of patients with respiratory failure should be 
treated with oxygen concentrations in the range 24-35%, 
controlled with an accuracy of +1%. In this paper 
reasons will be given why such control cannot be achieved 
using conventional methods. A new approach provides 
the requisite control using simple equipment. 


Inadequacy of Conventional Methods 

Tents.—The oxygen concentration in a tent used in the con- 
ventional manner cannot be controlled with sufficient accuracy. 
At the low oxygen flow-rates required, there is carbon-dioxide 
accumulation. (This difficulty can be overcome by using the 
high-flow principle described later.) Patients with severe 
chest-disease often present difficult nursing problems because 
of their confusion and need of physiotherapy. These difficulties 
are intensified by a tent. 


Catheters.—Nasal and pharyngeal catheters have the great 
advantage of having no dead-space. There is no accumulation 
or rebreathing of expired air, but the concentration of oxygen 
they produce is variable. The patency of the nasal passages, 
whether the mouth is open or closed, variation in the duration 
of inspiration, and other factors, prevent adequate control of 
effective alveolar oxygen tension. 


Masks.—The best method of giving oxygen when a high 
concentration is desired is by mask. A high flow-rate flushes 
the dead-space, and ensures that the subject inspires little or no 
air round the face-piece. However, the mean inspired oxygen 
concentration produced at low flow-rates is very variable. Thus, 
if a patient has a minute volume of 10 litres, the addition of 
1 litre O, per min. gives a mean inspired oxygen concentration 
of 28%. If the minute volume were 5 litres the same oxygen 
flow-rate would produce an oxygen concentration of 34%, and 
at 3 litres per min. the concentration would be 40%. The 
requisite control of the inspired oxygen concentration is thus 
difficult. If the minute volume is not known, or if there is a 
leak at the face-piece, control is impossible. Moreover, the 
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Fig. 1—Relation of air-flow, oxygen-flow, and oxygen concentration. 


dead-space of all masks is too large to be acceptable for use 
when the gas flow-rate is reduced below 5-6 litres per min. 

If respiratory depression ensues when a patient is given 
oxygen by the conventional method of a low flow-rate, 
the concentration of inspired oxygen is thus automatically 
increased. Anoxia may therefore not return to stimulate 
ventilation. 


Air at a High Flow-rate with Controlled Oxygen 
Enrichment 

Using this principle in its simplest form, the patient 
wears a loose-fitting mask through which air is supplied 
from a cylinder at a volume-flow of 30-50 litres per min. 
Because this rate flushes the mask during expiration 
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Fig. 2—The increase in arterial oxygen tension (circles) and satura- 
tion (squares) produced by air/oxygen mixtures administered at 
30-40 litres per min. through a loose-fitting mask. 

The closed symbols are corrected for changed alveolar ventilation 
(see text). The abscissa was derived from the relation between 
inspired oxygen concentration and arterial oxygenation shown in the 
figure of the preceding paper. 





rebreathing is negligible (i.e., there is no dead-space), and 
because it is higher than the peak rate of the subject’s 
inspiratory air-flow only the air fed into the mask is 
inspired. 

By feeding oxygen into the air supply at controlled 
rates the inspired oxygen concentration can be accurately 
adjusted (fig. 1). For instance, 2 litres O, per min. added 
to 40 litres air per min. gives an oxygen concentration of 
(2+8-4)—42=24:8%. From a table, or a graph such as 
fig. 1, it is thus possible to obtain any prescribed oxygen 
concentration. 

The application of this principle was studied in patients 
with severe respiratory failure using mixtures of oxygen 
and air from two cylinders. Because this particular method 
has considerable practical disadvantages, other methods 
of applying the principle will be described. 


Effect of Mixtures of Air and Oxygen on the Arterial 
Oxygen Concentration in Respiratory Failure 

The four patients described in the preceding paper 
were studied, two on the same day as the previous physio- 


logical studies were performed, one the next day, and one , 


2 weeks later. 


The patients were given air through a polyethylene mask 
from a compressed-air cylinder at 30-40 litres per min., the 
rate being monitored by a rotameter. Oxygen was added at a 
controlled rate, and after at least 15 minutes arterial blood gas- 
tensions were measured using the techniques described in the 
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preceding paper. Fig. 2 shows the change in arterial oxygen 
tension and saturation produced by the oxygen enrichment, 
compared with the increase predicted according to the 
figure of the previous paper. Each study is represented by 
four values: the changes in saturation and tension, both un- 
corrected and corrected for changes in alveolar ventilation. 
Alteration in alveolar ventilation, of course, alters the alveolar 
oxygen concentration and therefore changes the arterial 
oxygen tension and saturation independently of changes in the 
inspired oxygen concentration. But changes in alveolar ven- 
tilation also affect the arterial carbon-dioxide tension. Correc- 
tion of the observed changes in arterial tension was made, 
therefore, by adding or subtracting 0-8 x the change in arterial 
pCO,. This was based on an assumed respiratory-exchange 
ratio (respiratory quotient) of 0-8. 

Only one patient underventilated to a serious extent. When 
given 34% oxygen, which increased the arterial saturation 
from 44 to 825%, the arterial pCO, rose 18 mm. Hg (from 
81 to 99) and he became semicomatose. Givirg 28% oxygen 
reduced the pCO, to 86:5 mm. and the oxyge:1 saturation to 
66%. The inspired oxygen concentration wa: subsequently 
gradually increased to 32% without ill effect. 

Fig. 2 shows that the increases in arterial oxygen were 
on the whole less than were predicted, but the differences 
were not great. Thus an inspired mixture that should 
have increased the arterial tension by 30 mm. Hg only 
raised it by about 20 mm. Such an error is not surprising 
in view of the difficulties of the study. It may have been 
due to many factors: failure to give the mixture for long 
enough before sampling the arterial blood; errors in 
estimating diffusing capacity and venous admixture 
effect; or greater rebreathing of expired air than was 
expected (see later). Practically the error is unimportant. 
It means that a slightly (1-2%) higher inspired oxygen 
concentration would be required to produce any desired 
increase in arterial tension and saturation. 


Practical Considerations 

Air and oxygen mixtures were given for several hours 
by mask to normal subjects and to patients with lung- 
disease. Flow-rates of 
30-50 litres per min. 
were comfortable, pro- 
vided the mask was loose 
fitting and did not direct 
a jet into the eyes. 

In most studies com- 
pressed-air cylinders were 
used, but at the flow-rates 
involved the standard 120- 
c. ft. cylinder is exhausted 
in an hour, and frequent 
adjustment is required as 
the pressure head falls. 
Because hospitals with 
compressed-air leads from 
a central source are un- 
common in this country, 


Regulater other methods of supply- 

| ing the airflow were 

: sought. Satisfactory solu- 
02 Cylinder tions were surprisingly 


difficult to find because of 
Fig. 3—Diagram of the Venturi mask. the necessity of a constant 

A supplies a jet of oxygen at about air-flow. Several blowers 
2 litres per min. This strikes the walls were tried but their deliv- 
and sucks in about 50 litre air per cry Was Very sensitive to 
min. The mixture (about 24% oxygen) changes = the resistance 
flows through the mask and escapes of the tubing leading vid 
freely. The oxygen concentration is the masks. Provided rela- 
increased by adding oxygen at chosen tively wide-bore (0-75 in. 
flow-rates through B. internal diameter) and 





Fig. 4—The Venturi mask in use. 

The delivery of the Venturi jet is adjusted by control no. 3 and 
indicated on the gauge (no. 4). The additional oxygen is regulated by 
control no. 1 and both the added oxygen flow-rate and the resultant 
oxygen concentration are indicated on the meter (no. 2). 





non-kink tubing is used they would probably be satisfactory in 
a tent. 

A true pump gave very constant delivery despite high and 
variable resistance in the tubing, and it proved the best means 
from this standpoint. Unfortunately it seems very difficult to 
produce a pump which is sufficiently silent to be used in a 
public ward at night. 

The Venturi Principle 

This provided the simplest solution of the practical 
problems. By using a jet of oxygen (fig. 3[A]) delivering 
1-5-3 litres per min., over 50 litres per min. of air could be 
entrained. By varying either the oxygen jet or the size of 
the aperture through which the air is drawn in, any 
combination of oxygen and air volume flow-rates, and 
therefore of oxygen concentration, could be obtained. 
Because these variables are difficult to control the follow- 
ing system was used. The oxygen jet was set to deliver 
a constant flow of i-5-2 litres per min., and the aperture 
for air intake was so made that about 50 litres air per min. 
was sucked in. The ‘basic flow was therefore about 
50 litres of about 24% O, per min. The exact figures were 
determined for each instrument, and then, by adding 
extra oxygen through a second tube (fig. 3[B]), any 
desired oxygen concentration could be obtained. 

Although very high total flow-rates can be obtained by 
applying the Venturi principle the delivery is very sensitive 
to resistance. The Venturi tube was therefore made of 
light aluminium, and incorporated directly into a face 
mask (fig. 4). The mask fits closely round the nose (to 
prevent the discomfort of a draught into the eyes), but is 
very loose-fitting around the rest of the face. Perforations 
near the free edge allow free flow without back pressure. 

During use the only sensation is of a cool draught on the 
mouth and nose. Sampling the air in front of the nose and 
mouth showed that the predicted oxygen concentrations 
were within +0:5%, and the carbon-dioxide concentra- 
tion usually less than 05%. Sampling very close to 
the nose and mouth only during expiration showed that 
the carbon-dioxide concentration was kept below 1:5%, 
thus confirming that rebreathing would be slight (but 
might be sufficient to account for most of the discrepancy 
between the observed and predicted values in fig. 2). 
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The Venturi principle can also be used with a tent. 
The important difference from conventional use of a tent 
is that free leakage of air must be ensured. 

Practical advantages of the Venturi method include: 
simplicity, because with one cylinder and two controls the 
oxygen percentage can be accurately set; and economy, 
because the oxygen usage is usually about 4 litres per min. 
and need rarely be over 8 litres. 

Humidification —Humidification is very important if 
dry compressed air is used for the bulk of the air-flow. 
With the other methods—i.e., the pumps or Venturi 
mask—humidification is not essential, because the air is 
taken from the surrounding atmosphere. Nevertheless, 
humidification of the inspired air is often desirable in these 
patients. A humidifier can easily be used in conjunction 
with a pump, and should preferably warm the air because 
the amount of aqueous vapour in air saturated at room 
temperature is low. At flow-rates of 30—40 litres per min. 
we have been able to use an air temperature of 29-31°C 
at the humidifier without producing too much condensa- 
tion in 4-5 ft. of 0-5-in. diameter lagged tubing leading to 
the mask. But because this temperature depends on a 
number of factors—such as length and diameter of 
tubing, and efficiency of lagging—the humidifier should 
preferably have a variable thermostat and be used as 
warm as condensation will allow. Humidification of the 
air drawn in by the Venturi mask can be achieved by a 
supply of steam near the Venturi. 


Assisted ventilation.—The rational method of dealing 
with ventilatory failure is by artificial or assisted ventila- 
tion. With modern patient-cycled apparatus this is 
becoming increasingly more practicable. But for these 
particular patients, who are usually confused or un- 
cooperative, and who have non-compliant chests, such 
apparatus is difficult to use except with a tracheostomy. 
Moreoever, the number of these patients in many hos- 
pitals is too large for the routine use of assisted ventilation 
except for short periods (see below). 


Tracheal catheterisation.—The principle of using a high 
flow-rate to flush the dead-space can be extended by 
inserting a fine plastic catheter into the trachea. This can 
be done with a trochar and cannula at the usual trache- 
ostomy site. This technique reduces the dead-space by 
70-100 ml. Flow-rates of 10 litres per min. can be 
achieved with a cylinder or pump. The air or air/oxygen 
mixture must be warmed and thoroughly humidified 
because the upper airways are bypassed. We have so far 
only used this method in two severely ill patients in whom 
detailed studies were not possible. They tolerated the 
introduction and presence of the catheter with only occa- 
sional bouts of coughing to suggest discomfort. This 
manceuvre may be worth considering when underventila- 
tion is a serious problem and trachedstomy is impracticable. 
As it preserves the normal cough mechanism it may 
occasionally be preferable to tracheostomy. 


Suggested Routine 

The following routine is suggested when a patient is 
admitted with chronic respiratory disease and an acute 
infection: 

(1) An attempt should be made to decide whether tkere is 
ventilatory failure (i.e., a raised blood pCO,) either by clinical 
criteria, or, preferably, by a technique such as the rebreathing 
method (Campbell and Howell 1960). In the absence of 
ventilatory failure oxygen can safely be given at high flow-rates 
by conventional methods. 

(2) If ventilatory failure is present or suspected the patient 





should be given about 24% oxygen by the high air-flow 
method, and this percentage can be increased in 2%, 
(14 mm. Hg) steps at 3-4 hourly intervals, provided there js 
no evidence of carbon-dioxide accumulation. If an oxygen 
concentration of 35% is tolerated, then conventional methods 
may be employed. 

(3) If there is clinical or laboratory evidence of carbon- 
dioxide accumulation, oxygen should be continued by the high- 
flow method at the highest concentration the patient will 
tolerate. (If in doubt a concentration of 25-26% is certain to 
produce considerable relief of anoxia and is unlikely to cause 
dangerous carbon-dioxide accumulation.) 

(4) If progress is still unsatisfactory assisted ventilation 
should be used, realising that this may have to be given for a 
long period. 

(5) Tracheostomy, followed by controlled oxygen administra- 
tion or assisted ventilation, may be required if progress is stil] 
unsatisfactory. 

This routine is only offered as a framework. Local con- 
ditions will obviously influence it. If facilities are avail- 
able, tracheostomy and/or assisted ventilation may be 
used sooner. The place of aspiration, physiotherapy, 
respiratory stimulants, and other measures is not 
discussed. 

Summary 

Conventional methods of oxygen administration do not 
allow sufficiently accurate control of the inspired oxygen 
concentration for use in patients with respiratory failure. 

The use of air at a high flow-rate, with controlled 
oxygen enrichment, provides the necessary accuracy and 
minimises rebreathing. 

The effects of this procedure on the arterial oxygen 
tension and saturation of four patients are compared with 
the predicted changes. 

Practical methods of using the high-flow principle are 
discussed, the Venturi mask is described, and a routine is 
suggested. 

The pumps, blowers, and humidifiers used in this: work were 
supplied by Messrs. Owen Mumford, of Woodstock, Oxfordshire. 
The Venturi mask was made by Messrs. Oxygenaire, of Duke Street, 
London, W.1. 

I am particularly indebted to Mr. F. G. Croasdaile for his ingenuity 
and help. The possibility of using the Venturi principle was sug- 
gested by Dr. J. F. Nunn. 


ee 
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MOBILISATION AND UTILISATION OF 
BODY-FAT AS AN A:TIOLOGICAL FACTOR 
IN OCCLUSIVE VASCULAR DISEASE IN 
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“ With an excess of fat diabetes begins and from an excess of fat 
diabetics die.”—JosLIn (1917, 1927). 

TuIs study originated from the clinical observation 
that certain patients with diabetes starting in later life did 
not make the expected improvement in general health 
when losing weight as a therapeutic measure, but instead 
developed serious vascular complications, some of which 
were fatal. The occurrence of vascular disease during 
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periods of weight-loss associated with uncontrolled 
diabetes, before or after the diagnoses, was comprehensible 
although not understood. Less so was the therapeutic 
paradox of the development of atherosclerotic or throm- 
botic lesions during treatment when diabetic control had 
improved. Although these events may have been chance 
misfortunes, it seemed more probable that they were 
related to the disturbance of fat metabolism accompanying 
weight-loss. 

There is considerable evidence associating vascular 
disease with abnormal fat metabolism, especially in such 
diseases as diabetes, xanthomatosis, and idiopathic hyper- 
lipemia, in which premature vascular disease is common. 
For many years it has been known that diabetics with 
high blood-fats have a bad prognosis (Joslin et al. 1917). 
More recently the majority of diabetics with lipemia 
(Pomeranze and Kunkel 1950, Barach and Lowy 1952, 
Lowy and Barach 1957) or lipoprotein abnormalities 
(Baker et al. 1955) have been found to have evidence of 
vascular disease. Abnormalities in the serum-lipoproteins 
are present in patients with atherosclerosis and coronary- 
artery disease (Gofman et al. 1950, Oliver and Boyd 1955, 
Besterman 1957, Smith 1957) or even before cardiac 
infarction (Smith 1957). 

Closely associated with the problem of fat metabolism 
and vascular disease is that of obesity, the dangers of which 
are well known—increased incidence of atheroma, hyper- 
tension, diabetes mellitus, and reduced life expectancy 
(Wilens 1947, Brozek 1953, Jolliffe 1953, Goodman ]955). 
It has become axiomatic that overweight patients should 
reduce so improving their expectancy of life (Dublin 
1953); their blood-pressure (Green and Beckman 1948, 
Martin 1952, Fletcher 1954) and carbohydrate tolerance 
(Newburgh and Conn 1939, Joslin et al. 1952, Strong and 
Meiklejohn 1952, Richardson 1953), With these definite 
benefits of weight reduction, it is not surprising that little 
consideration has been given to any possible undesirable 
effects. 

During weight reduction the rate of mobilisation of 
body-fat may be increased far more than required by the 
caloric demand (Anderson 1949a). The fat mobilised at 
such times is very largely saturated and is often present 
in increased concentration in the blood (Peters and van 
Slyke 1946, Southwood 1959). With these quantitative 
and qualitative changes conditions may exist as to either 
alter the blood coagulation so as to induce thrombosis, or 
increase atheroma. It is suggested in explanation of the 
mechanisms involved that the mobilisation and utilisation 
of saturated body-fat, at a time when the intake of essen- 
tial unsaturated fats is low, produces a relative deficiency 
of such essential fats. This is in keeping with the concept 
that atherosclerosis is a manifestation of such a deficiency 
(Peifer and Holman 1955, Malmros and Wigand 1959). 

Similarly mobilisation of fat takes place during un- 
controlled diabetes when the blood-fats have been shown 
to be high (Bloor et al. 1927, Keiding et al. 1952), the 
increase in triglycerides being proportionately greater 
than that of cholesterol or phospholipids (Albrink and 
Man 1958). This hyperlipzmia is now thought to parallel 
the hyperglycemia (Hirsch et al. 1953, Waagstein 1955) 
and to decrease when the diabetes comes under control 
(Barach and Lowy 1952, Dine and Jackson 1953, Hirsch 
1954, Wolff and Salt 1958). By inference these changes 
should be present in the period of weight-loss preceding 
diagnosis. Thus a newly diagnosed diabetic may have a 
relative essential unsaturated fatty-acid deficiency which 
may be increased by any subsequent weight reduction. 


If the metabolic changes associated with weight-loss 
are etiological factors in the production of arterial 
disease, then the importance of this concept will be evident. 
The majority of adult diabetics lose weight, often several 
stone, before diagnosis, but are then still overweight, and 
so are treated by weight reduction. The danger of inducing 
vascular disease by such therapy has been mentioned by 
Anderson (1949a and b) but the possible mechanisms 
involved or the frequency of the event were not discussed. 


Results 

178 of the 1200 patients with diabetes who attended the 
Royal Free Hospital diabetic department during the years 
1951-58 inclusive, had one or more of the grosser forms 
of occlusive arterial disease: 87 had angina, 74 cardiac 
infarction, 57 intermittent claudication, 21 ischemic 
gangrene of an extremity, and 15 cerebral thrombosis. 
A further patient had the aortic-arch syndrome. 

In 24 patients, representing over 12% of those with 
symptomatic vascular disease, the symptoms first appeared 
or markedly increased during periods of weight-loss. If 
one considers only those patients in whom diabetes was 
diagnosed after the age of forty years—i.e., those at 
greatest risk—then the incidence is 1 in 7. The accom- 
panying table records the number of such events involving 
the various forms of vascular disease considered, in rela- 
tion to the stage of weight-loss, either due to the diabetes 
or to its treatment. 


EPISODES OF VASCULAR DETERIORATION AND THE STAGE OF WEIGHT-LOSS 
DURING WHICH THEY APPEARED 











—_ | Weight-loss due to uncon- | Therapeutic 
trolled diabetes weight-loss 
| 
Angi a 3 | 3 
Infarction .. | 2 6 
Claudication | 7 8 
Total .. | 12 | 17 





In 6 patients vascular disease deteriorated on more than 
one occasion. In 2, the same symptom was involved but, 
in the rest, vessels in different parts of the body were 
affected. The patient with the aortic-arch syndrome 
deteriorated several times during intermittent therapeutic 


weight-loss. 
Short records of selected patients follow. 


Case-records 

CasE 1.—Mr. D. E., aged 58 years, had no evidence of 
vascular disease at diagnosis of his diabetes, the symptoms 
being of short duration. On a diet containing little fat and 
carbohydrate, the diabetes was rapidly controlled and he lost 
23 Ib. in the next three months. He then complained of inter- 
mittent coldness and numbness of the right foot. On clinical 
examination there was no pulsation in the right popliteal, 
posterior tibial, and dorsalis pedis arteries. The diagnosis of 
thrombosis of the femoral artery was confirmed by arterio- 
graphy, which also revealed evidence of atheroma. 

CasE 2.—Mr. G. A., aged 63 years, lost weight voluntarily 
from 15 to 14 stone in nine months. He then began to have 
pain in the left calf on running; after a further three weeks he 
developed thirst and polyuria, and pain in both calves after 
walking only twenty yards. At diagnosis of the diabetes two 
weeks later, his weight was 13 stone 7 lb., the left foot was cold 
and pulsation in the dorsalis pedis absent. During the following 
week on a diet containing little fat and carbohydrate he lost 
his symptoms of thirst and polyuria and a further 5 lb. in 
weight. Ten days later he was admitted to hospital and died 
after 24 hours with clinical and postmortem evidence of 
multiple arterial thromboses in both legs and in the mesenteric 


arteries. 
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Case 3.—Miss M. L., aged 50, was found to have diabetes 
when she complained of severe intermittent claudication in 
the right calf, present for only a few weeks. In the previous 
two years she had lost spontaneously 18 lb. in weight. Whilst 
waiting for admission to hospital, she lost a further 4 Ib. in 
three weeks on a diet low in fat and carbohydrate. The 
glycosuria was controlled but the claudication suddenly 
increased in severity, the foot becoming cold and numb. Then 
there was diminished pulsation in the left radial artery, the 
blood pressure was 110/90 mm. Hg on the left compared with 
150/90 on the right; there was a systolic bruit over the left 
subclavian artery; pulsation was just palpable in the right 
femoral artery, but at no other point below this. The arterial 
pulsation was easily felt in the left leg excepting in the dorsalis 
pedis. An aortogram showed complete obstruction of the 
right iliac artery and evidence of considerable atheroma. 


CasE 4.—Mr. E. E., at the age of 48, was found to have 
diabetes mellitus with symptoms of six months’ duration. On 
a diet of 1000 calories daily he no longer had glycosuria after 
three weeks and he lost 44 lb. in the next four and a half years. 
At the age of 52 years, he developed intermittent claudication 
in the right leg and by the following year he had pain at rest. 
At that time pulsation could not be felt in the right popliteal, 
dorsalis pedis, and posterior tibial arteries nor in the left 
dorsalis pedis and the posterior tibial arteries. Arteriography 
showed complete occlusion of the right femoral artery, 
associated with atheroma. 


CasE 5.—Mr. K. S., aged 52. Six weeks after an accident 
causing a crush fracture of the first lumbar vertebra, he was 
found to have diabetes mellitus. Examination of the cardio- 
vascular system showed no abnormality except for a blood 
pressure of 180/110. On treatment with a diet low in calories, 
initially in bed, then as an outpatient, he reduced his weight 
from 13 to 11'/, stone in thirteen months. Then he complained 
that for one week he had had pain in the chest on exertion and 
ravenous hunger. Clinical examination produced no new 
physical signs, but his electrocardiogram revealed evidence of 
cardiac infarction. He was treated by a period of rest in bed, 
together with anticoagulant drugs which were continued until 
sudden death four months later. The control of the diabetes 
was excellent throughout. 


CasE 6.—Mr. Y. R., aged 50, was found to have diabetes 
mellitus when he complained of deterioration of vision. He had 
lost 28 Ib. in weight in five or six years. On questioning he 
admitted pain and tiredness in the legs and buttocks whilst 
walking during the previous three years and that this had 
deteriorated in the past nine months. Pulsation was not felt 
in the femoral and other arteries of both legs; the feet were 
cold; the blood-pressure was 120/90. The radiograph of the 
chest and the electrocardiogram were normal. An aortogram 
showed occlusion of both iliac arteries. 


Discussion 

The relation of vascular accidents in these patients to 
periods of weight-loss suggests a disturbance of fat 
metabolism as an etiological factor. At such times, 
although the fat intake is low, the body is dealing with 
what is the equivalent of a diet of saturated animal fat, 
albeit of endogenous origin. A conventional reducing diet 
of 800-1000 calories daily contains about 30 g. of fat, 
which is largely of animal origin. On such a diet, 2-4 Ib. of 
weight may be lost each week; of this 65% is fat (Keys and 
Brozek 1953). It therefore follows that about 100-200 g. 
of endogenous fat are used daily. 

Relatively few studies have been made of the changes 
in fat metabolism during weight reduction, and the results 
are not in agreement. 

Investigating the effect of starvation on dogs Bloor (1914) 
found that in some, particularly the well nourished, the level 
of total blood-fats rose up to about the fifth day, and then fell. 
He pointed out that the blood levels represented a balance 


—, 


between the readiness of the tissues to give up fat, and the 
rate of the removal and utilisation of the blood-fats. 

In early studies on the effect of starvation in man, the 
serum-cholesterol was found to rise temporarily in only a smal] 
proportion of subjects (Lennox et al. 1926, Shope 1927, 
Poindexter and Bruger 1935). Block (1942) found that during 
weight reduction of obese women the blood-fats varied 
considerably, showing in some a tendency to rise during the 
early days and to fall later. Young et al. (1953) noted that the 
total lipids, phospholipids, and cholesterol rose during weight 
reduction in 2 out of 6 patients. However Keys et al. (1950), 
in the Minnesota experiment, observed little thange in the 
blood-lipids. Moore et al. (1954, 1955) reported that about a 
third of their men had a raised serum-lipid during weight 
reduction and a few of the women showed an increase in the 
serum phospholipids and cholesterol. Of the patients of 
Hatch et al. (1955) on a strict rice diet containing about 5 g, 
of fat daily, one fifth had a visible lipemia and a rise in the 
serum-triglycerides. Walker et al. (1953) noted a rebound rise 
in the serum-lipids, after an initial fall, in some patients on 
weight-reduction therapy; those who dieted most had the 
highest values. 

Although the quantitative response of the total lipids to 
fasting is variable, more constant are the qualitative changes, 
The low-density lipoproteins, thought by Gofman to be the 
atherogenic ones, increase at the expense of the high density 
ones (Turner 1952, Rubin and Aladjem 1954, Buzina and 
Keys 1956, Walker et al. 1957) and the non-esterified fatty 
acids tend to rise, particularly in the obese (Turner 1952, 
Dole 1956, Hashim and Clancy 1958). 

In diabetic subjects, there has been no adequate 
investigation of the blood-fats during weight reduction, 
although casual reports may be found. Thus in a study 
of the effect of low-fat diets in diabetic retinopathy by 
van Eck (1959) there was a steady fall in the serum- 
cholesterol in 1 patient who lost 28 Ib. in weight, and his 
serum total-fatty-acids, neutral fat, and lipoproteins fell 
after an initial rise. 

Although the mechanism by which these changes in 
the blood-fats are produced is not well understood, there 
is some evidence that a hormone of the anterior pituitary, 
probably the growth hormone, is involved (Fasoli et al. 
1954b, Gillman et al. 1958, Wilgram et al. 1959). 
Utilisation of carbohydrate inhibits the release of non- 
esterified fatty acids from the depots by some mechanism 
thought to be impaired in unstable diabetes, probably the 
impaired utilisation of carbohydrate in the adipose tissue 
(Dole et al. 1957). The administration of carbohydrate or 
insulin to the starving patient causes a rapid fall in the 
non-esterified fatty acids and abolishes the arteriovenous 
differences present (Dole 1956, Fasoli et al. 1954a, Gordon 
and Cherkes 1956, Havel 1957, Dole et al. 1957, R. S. 
Gordon 1957). 

Whereas the utilisation of body fat is virtually an 
unknown factor in the zxtiology of vascular disease, the 
role of dietary fat and the change it produces in the 
serum-lipids have been extensively investigated. Many 
have demonstrated a correlation between the number of 
deaths from coronary thrombosis, the fat intake and the 
standard of living of the population; in the poor com- 
munities, however, aortic and cerebral atherosclerosis are 
still common (Laurie and Woods 1958, Bronte-Stewart 
1959, Brock 1959, Hill 1959). In small groups of people 
the same relations appear to exist (Keen and Rose 1958). 

The various individual dietary fats have also been 
carefully studied, in particular their ratio. It is thought 
by many authorities that the essential unsaturated fatty 

acids are the more important. These fats are believed to 
perform an important role in the transport of fat, their 
absence producing a change in the physicochemical 
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properties of fats, an elevation in the serum-cholesterol 
and the beta-lipoproteins (Holman 1958). Long-term 
administration of these fats and related compounds, such 
as the sitosterols, results in a sustained fall in the serum- 
lipids (Best et al. 1955, Beveridge et al. 1956, Kinsell and 
Sinclair 1957, Bronte-Stewart 1958, Farquhar and 
Sokolow 1958, Ahrens et al. 1959). 

The effect on arteries of a diet containing much fat, 
particularly of animal origin, is probably mediated by the 
alimentary lipemia and changes in blood coagulation 
produced by such a diet (Fullerton et al. 1953, O’Brien 
1955, 1956, 1957, Maclagan and Billimoria 1956, Keys et 
al. 1957a and b, McDonald and Fullerton 1958). Such 
a lipemia is especially notable in elderly people (Becker 
et al. 1949) and in those with coronary-artery disease 
(Morrison et al. 1949, Schwartz et al. 1952, Barritt 1956). 
In addition the elderly are slow to clear fats from their 
serum (Pomeranze et al. 1954). Changes in blood 
coagulability seem to occur after a critical level of lipemia 
is reached (Duncan and Waldron 1949), although such 
changes do not necessarily parallel the degree of lipemia 
(O’Brien 1955, Buzina and Keys 1956, Keys et al. 1957). 
In those with severe angina this may occur at the height 
of the lipemia produced by butter fat (Kuo and Joyner 
1957). Heparin, by lowering the serum-lipids, especially 
the triglycerides, relieves postprandial cardiac pain (Kuo 
et al. 1956). Inhibition of fibrinolytic activity has been 
demonstrated following ingestion of saturated but not of 
unsaturated fats (Greig 1956). 

If one accepts that the utilisation of body fat for energy 
requirements is the same as a diet rich in saturated fat, 
then, by analogy, similar changes in the blood could occur 
and so lead to thrombi or atheroma which, according to 
certain authorities (Duguid 1946, 1948, Crawford and 
Levene 1952, Dible 1958), may itself be produced by 
minute thrombi. Changes in blood coagulation during 
weight-loss have, however, not yet been studied. Other 
mechanisms, not necessarily related to hyperlipemia, may 
be involved—e.g., fat of endogenous origin may be more 
diffusible into the arterial wall than dietary fat. 

It is of interest that deaths occurred during various 
studies of fasting. —Thus Lennox et al. (1926) noted that 
1 patient died from an unrecorded cause shortly after the 
eleventh day of fasting when his cholesterol had risen. 
Walker et al. (1953), investigating the effect of weight 
reduction on the lipoproteins of 29 non-diabetics with 
atherosclerosis, reported 2 deaths, 1 preceded by a 
rebound rise in the blood-fats. 

It is suggested that the increased mobilisation of fat 
during times of poor diabetic control or stringent weight- 
loss results in a relative deficiency of essential unsaturated 
fatty acids and may be responsible, at least in part, for the 
high incidence of occlusive vascular disease in diabetes 
mellitus. The fact that hyperlipemia is not the universal 
response to weight-loss may provide the clue as to why 
only certain diabetics develop occlusive arterial disease. 
It is believed, however, that with continued weight-loss 
the balance of the blood-fats is later restored and that 
weight reduction has ultimately a beneficial effect in 
reversing the atheroma—e.g., patients suffering from long- 
continued cachexia are often relatively free from atheroma 
(Strang 1959), and during the siege of Leningrad the 
incidence of ischemic heart-disease diminished (Keys et 
al. 1950). With reference to this it would be interesting 
to compare the postmortem incidence of atheroma in 
those previously overweight, but normal or underweight 
at death, with that in those never overweight, and in those 


obese at death, with those who had been obese but had 
lost much weight before death. 


Prevention 

Vascular disease occurring after the onset of adult 
diabetes but before its diagnosis might be prevented only 
by earlier diagnosis, and therefore urine-testing should be 
a routine part of any medical examination. The import- 
ance of avoiding overweight, so often predisposing to 
diabetes, cannot be overemphasised. In the obese weight 
reduction should be started as early as possible. 

Furthermore, the possible development of vascular 
disease during weight reduction of the diabetic patient 
might also be prevented or minimised. With reference to 
this certain questions arise. First, what is the optimum 
rate of weight-loss? Since the degree of hyperlipemia 
may well be related to the rate of weight-loss, weight 
reduction should not be fast, especially in those with 
evidence of atherosclerosis. As the estimation of the 
blood-fats is too laborious for routine use, and the more 
easily performed serum-cholesterol estimation not a 
reliable index of the total lipids, it is mot practical to 
regulate biochemically the rate of weight-loss. 

Secondly, as hyperglycemia is usually accompanied by 
hyperlipzemia, should it be controlled quickly and by what 
method? Logically, in the newly diagnosed diabetic it 
ought to be controlled without undue delay using insulin 
or oral hyperglycemic agents, until the expected improve- 
ment in carbohydrate tolerance produced by weight 
reduction is achieved. Care must be taken, however, to 
avoid: hypoglycemia in those with established vascular 
disease, since this may also cause vascular accidents 
(Stearns et al. 1947, Liebow and Hellerstein 1949). 

Thirdly, are diets low in fats particularly the 
unsaturated ones, ‘“‘ biologically unsound”, as Kinsell 
et al. (1958) maintain? If so, then supplements of 
unsaturated fats might prevent or minimise deterioration 
of vascular disease during weight reduction. In elderly 
patients with diabetes mellitus the use of such supple- 
ments has lowered the serum-lipids (Kinsell et al. 1955), 
and in severe juvenile diabetics the progress of retinopathy 
has been arrested by such treatment (Kinsell et al. 1955, 
E. S. Gordon 1957). Supplements of these fats have also 
relieved the symptoms due to ischemia in non-diabetics 
with established vascular disease, when previously they 
had been unaffected by conventional therapy. There 
appears to be a strong case for a controlled trial of the 
prophylactic use of unsaturated fatty acids during weight 
reduction in those with diabetes, or ischemic heart- 
disease, especially since it has been reported that the levels 
of unsaturated fatty acids in these conditions are propor- 
tionately lower than normal (Schrade et al. 1958). 

The broader question arises as to whether similar 
changes and events, although perhaps milder, occur in 
non-diabetic subjects. Further, periods of weight-gain, 
when the blood-fats may also be high (Anderson et al. 
1957), could likewise cause an increase of atheroma. 
However, the majority of patients increase their weight 
at a relatively early age when such deterioration might 
not be clinically obvious, but in the elderly with estab- 
lished atheroma changes of weight may have serious 
consequences, 

Summary 

Occlusive vascular disease was noted in 178 patients of 
the 1200 attending a diabetic clinic. In 24 it manifested 
itself during periods of weight-loss. There was a clear 
relation in 13 between the onset of serious vascular disease 

A2 
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and the period of planned therapeutic weight-loss. 
Asymptomatic damage may have occurred more often. 


It is suggested that these events were due to the 
increased rate of fat metabolism associated with weight- 
loss and diabetes producing a relative deficiency of essential 
unsaturated fats, so disturbing the normal equilibrium of 
blood-fats and coagulation to produce thrombosis, or 
acceleration of atherogenesis. 


It is recommended that in overweight diabetics reduc- 
tion should not be fast, and that during reduction the 
diabetes should be controlled if necessary, by insulin or 
oral anti-diabetic substances. The addition of essential 
unsaturated fatty acids to the diet might be of value during 
the initial period of weight reduction. 


We wish to thank Dr. Una Ledingham for her advice and for 
permission to study patients under her care; Prof. K. R. Hill for his 
criticism; Miss M. E. Beacock, librarian at the Royal Free Hospital, 
for help with the references. One of us (A. G. B.) thanks the 
Committee for the Endowment Fund, Royal Free Hospital and 
Ames Company, for generous financial grants. 
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ORNITHOSIS IN TWO RAILWAY GUARDS 
AN OCCUPATIONAL HAZARD 
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WILD and homing pigeons, as a cause of human infec- 
tion with ornithosis, have been reported from many 
countries (Mohr 1954). After the occurrence of two cases 
of ornithosis in one family in Liverpool, a survey was 
made from which Semple (1955) concluded that there was 
ample evidence, both serological and pathological, that 
both homing and wild pigeons in Liverpool have a rela- 
tively high incidence of psittacine infection. The existence 
of this reservoir of disease completely justified, he thought, 
the action of the city council in destroying wild pigeons. 

Meyer (1942) refers to a possible occupational hazard 
in bird-fanciers who keep pigeons. In Liverpool two 
homing pigeons kept by the family were serologically 
positive for ornithosis infection. 

Homing pigeons are transported by rail to take part in 
races. It is usual for them to travel in cages in the guard’s 


* Dr. Ellman died on May 10. 
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yan and to be released at intervening stations. An occupa- 
tional hazard to railway guards is suggested by the 
following cases. 

Case-records 

Case 1.—A railway guard, aged 60, was seen by one of us 
(J. D.) on July 14, 1958, after he had been ill with a raised 
temperature for about a week. . He felt weak and shivery and 
complained of headache. A Widal reaction was non-specific 
and the blood-picture was quite normal. -Three days later 
crepitations were noted in the mid-zone of the left lung 
posteriorly, and they were more definite next day. Tetracycline 
(250 mg. four-hourly),produced no material improvement. 

Psittacosis was suspected because of the severity of the 
patient’s illness in proportion to the scanty physical signs and 
because he owned a budgerigar. This bird, however, had 
always been healthy and had not been in contact with other 
birds. 

He was admitted to Guy’s Hospital under the care of Dr. 
A. H. Douthwaite on July 18. The physical signs were con- 
firmed. An X-ray of the chest was normal. Tetracycline was 
continued for a further five days and the patient made a full 
recovery. 

The diagnosis of ornithosis was confirmed by the Virus Refer- 
ence Laboratory, the titre having risen from 1/40 to 1/54 in 5 
weeks. Subsequent inquiries by one of us (K. M.) revealed that, 
as a railway guard, the patient often conveyed crates of homing 
pigeons in his van, sometimes releasing them himself. The 
medical director of the Virus Reference Laboratory considered 
that examination of the budgerigar was unjustified, because 
infection from pigeons was much more likely. 

Case 2.—A railway guard, aged 54, was seen by one of us 
(J. D.) on April 27, 1959, when he was complaining of feverish- 
ness, loin pain, and frequency of micturition. A mid-stream 
specimen of urine showed hyaline and granular casts but was 
sterile on culture. After. treatment with sulphamethazine and 
mist. pot. cit. the urinary symptoms improved, but his tem- 
perature remained high. Some days later he started to cough 
and crepitations at both lung apices were noted. On May 2, 
when he was admitted to Dorking General Hospital under the 
care of one of us (P. E.), his temperature was 105°F. Chest 
movements were diminished, tubular breathing and a few 
crepitations were heard over the right upper zone, and X-rays 
showed consolidation of the right upper and middle zone out 
of all proportion to the physical signs. There was no anemia 
or lymphadenopathy, and no abnormality was found in 
abdomen or central nervous system. Treatment with chlor- 
amphenicol (0-5 g. four-hourly) was commenced. 

Twelve hours later he was comatose; his temperature was 
104°F, and breathing was mainly diaphragmatic. Fundi, 
pupils, tendon reflexes, and plantar responses were all normal 
and a lumbar puncture revealed normal fluid under normal 
pressure. In addition to the chloramphenicol he was given 
intravenous hydrocortisone (100 mg. four-hourly) and soluble 
penicillin (1 million units six-hourly). He remained critically 
ill for some days but then began slowly to improve. Prednisone 
(commencing with 40 mg. daily, reduced steadily during the 
next two weeks) was substituted for the hydrocortisone. 
Chloramphenicol was given for seven days in all, at first 
intravenously, latterly intramuscularly. The patient finally 
made a complete recovery. 

The Virus Reference Laboratory confirmed the diagnosis of 
ornithosis, the titre having risen from 1/10 to 1/40 in one month. 
The slow development of antibody was thought to be probably 
due to the treatment with chloramphenicol. 

Inquiries revealed an occupational history similar to the 
first patient’s. Indeed, the patients are well known to each 
other. 

Discussion 

These two patients lived in the same district and 
followed the same occupation. Both were over 50 years 
of age and both recovered. 

Their cases raise two important points. The first is the 
occupational risk to railway guards, especially during the 


so-called “pigeon season” when large numbers of 
pigeons are transported by rail. The second is that both 
these patients were seen initially by the same person 
(J. D.). Because of his experience with the first case he 
was able to suggest that the second was also due to orni- 
thosis. Without this suggestion, the diagnosis might not 
have been made. In the first of Semple’s cases the 
diagnosis was made in retrospect: the patient had made a 
complete recovery from what she described as a “‘ severe 
chill ” and the true diagnosis was suspected only after her 
sister had contracted a more severe illness some weeks 
later. We agree with Barwell (1957) that only awareness of 
the diagnosis of psittacosis on the part of the practitioner 
who sees patients will lead to advances in the knowledge 
of the very variable clinical manifestations and of the 
numerous sources of infection. 

Our report also illustrates the value of integration 
between the three facets of the National Health Service— 
namely, the general-practitioner service, the local 
authority service, and the hospital service. 

We are indebted to Dr. A. H. Douthwaite, senior physician to 
Guy’s Hospital, for permission to publish case 1; to Dr. F. O. 
McCallum, medical director of the Virus Reference Laboratory, 
Colindale; and to Mr. G. E. Maton, senior public health inspector to 
the Horsham Urban District Council, for putting us on to the source 
of infection in the original case. 
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IN large doses iodide slows secretion of **I from the 
thyroid glands of thyrotoxic people (Adams and Purves 
1951, Ansell and Miller 1952, Solomon 1954, Greer and 
DeGroot 1956, Goldsmith and Eisele 1956). To demon- 
strate this effect an anti-thyroid drug must be used to 
block reassimilation of I by the thyroid. The rate of 
fall of the ™I content of the thyroid then indicates the 
rate of secretion of 1!I from the gland, and slowing by 
iodide can be shown by serial thyroid counts. Does this 
reduction in the rate of secretion of thyroid ™I repre- 
sent a reduction in the rate of secretion of thyroxine? 
Ansell and Miller (1952) have pointed out that it could 
be an isotope-dilution effect. Passage of a very small 
fraction of the administered unlabelled iodide past the 
anti-thyroid drug block would lower appreciably the 
specific activity of the iodine compounds in the thyroid. 
This would reduce the rate of secretion of 1**I if the rate 
of secretion of thyroxine remained constant. 

In this paper we show that, contrary to a previous 
report, the iodide effect occurs in untreated euthyroid 
people. It is demonstrated by showing that, when iodide 
administration is stopped, the thyroid-1*4I secretion-rate 
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increases. Moreover, the increase is too great to be 
accounted for by isotope dilution. This indicates that 
the iodide effect is a true reduction in the rate of thyroxine 
secretion. 

Methods 

Eight euthyroid male medical students were all given 50 wC 
ot “I by mouth. Their thyroids were counted 48 hours later 
as described elsewhere (Adams and Purves 1956). The students 
were then divided into two groups of four, group I and 
group II, in such a way as to make the means of the 48-hour 
thyroid counts for the two groups as nearly equal as possible. 

After the 48-hour thyroid count, all the students com- 
menced taking 35 mg. carbimazole and 65 mg. potassium 
iodide, by mouth, every 8 hours. They also started making 
serial 24-hour urine collections. Thyroid counts were made 
daily on every subject and expressed as a percentage of the 
48-hour value for each subject. 

The 24-hour urine collections were counted in a shielded 
container, holding a volume of one litre, into which projects a 
scintillation counter (Nuclear Research Corporation, SC-1B). 
The arrangement gives about 9300 net counts per minute per 
microcurie per litre, with a background of about 50 counts 
per minute. The '"I content of each 24-hour collection was 
expressed as a percentage of the administered dose. 

After 7 days, group I stopped taking potassium iodide but 
continued to take carbimazole. Group 11 continued to take 
both carbimazole and potassium iodide. Thyroid counting 
continued for a further 9 days and urine counting for a further 
8 days. 

Exponential curves were fitted, by calculation, to the mean 
daily thyroid '*"I values for each group, assuming homogeneous 
variation from day to day (Snedecor 1953). 


Results 

Figs. 1 and 2 give the thyroid and urinary 1*4I measurements 
from groups I and 11. The values shown are the means for the 
four subjects in each group. 

The data from group I (fig. 1) show that, when the potassium 
iodide was withdrawn, the average stay of 1*/I in the thyroid 
decreased from 58 days to 40 days. The isotope-dilution 
hypothesis is compatible with a small decrease in the average 
stay (see Discussion) but only to a value greater than 57 days. 
The difference between a decrease in the average stay to 57 
days and the observed decrease to 40 days is statistically 
significant (P<0-05). This indicates that the isotope-dilution 
hypothesis is untenable. 
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Fig. 1—Mean daily thyroid and urinary '*'I measurements of four 
euthyroid men after doses of 50 uC each. 

The men received carbimazole (35 mg. 8-hourly) on ail the days 
shown and potassium iodide (65 mg. 8-hourly) on the first 7 
days shown. The rate of loss of !*!I from the thyroid and the urinary 
excretion of !*!I were both increased (P< 0-05 and P< 0-001) after 
cessation of the iodine administration. 
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Fig. 2—Mean daily thyroid and urinary ''I measurements of four 
euthyroid men after doses of 50 uC each. 

The men received carbimazole (35 mg. 8-hourly) and potassium 
iodide 65 mg. 8-hourly) on all the days shown. The rate of loss of “J 
from the thyroid and the urinary excretion of }*4I both decreased 
slightly in the second half of the experiment. 





Fig. 1 shows also that, on withdrawal of the iodide, the 
urinary excretion of !*4I increased, the mean daily value chang- 
ing from 0-46% of the dose to 0-64%. This change is highly 
significant (P <0-001). 

The data from group 11 (fig. 2) show that, when the iodide 
was given without interruption, the rate of release of !*1I from 
the thyroid did not increase in the second half of the experi- 
ment, actually showing a non-significant decrease. The aver- 
age stay changed from 64 days to 87 days. The urinary 
excretion of 1*!I also showed no significant change, being 0-48% 
of the dose in the first half of the experiment and 0:45% in 
the second half. 

During the period when both group 1 and group I were 
receiving iodide, their average stays (58 and 64 days respec- 
tively) did not differ significantly. On the other hand, in the 
second half of the experiment, when group II was receiving 
iodide and group I was not, their average stays (87 and 40 days) 
showed a highly significant difference (P<0-001). In the same 
period, the difference between the mean daily urinary I 
excretions of the two groups (0-45% and 0-64%) was also 
highly significant (Pp <0-001). 

These results indicate that the iodide effect occurs in 
untreated euthyroid people and that the effect is a reduction 
in the rate at which the thyroid gland secretes thyroxine. 


Discussion 

The isotope-dilution hypothesis is satisfactory for 
explaining the slowing of thyroid-'*'I secretion during 
iodide administration. However, although the specific 
activity of the iodine compounds in the thyroid can 
decrease at various rates or remain unchanged, it cannot 
increase unless a further dose of ‘I is administered. 
This means that to accord with the isotope-dilution 
hypothesis, the iodide effect must be largely irreversible. 
It can be shown that the maximum increase in 1! 
secretion-rate compatible with the isotope-dilution hypo- 
thesis is less than that which would cause equal amounts 
of 11J to be secreted on the last day of the iodide effect 
and on the first day free of the iodide effect. Such an 
increase occurring in the 1"I secretion-rate of group I 
would change the average stay from 58 days to 57 days. 
As already stated, this change is significantly less than 
that which did occvr, showing that the isotope-dilution 
hypothesis is not compatible with the experimental 


findings. 
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Increase in thyroid-'"I secretion-rate on withdrawal 
of iodide has been demonstrated in people with thyro- 
toxicosis by both Greer and DeGroot (1956) and Solo- 
mon (1956). Examination of these workers’ data shows that 
the increases in 'I secretion-rates are too great to be 
accounted for by the isotope-dilution theory, indicating 
that iodide reduces the thyroxine secretion-rate in thyro- 
toxic people as well as in euthyroid people. This confirms 
the conclusion of Goldsmith et al. (1958), who measured 
the specific activity of the protein-bound iodine of a 
thyrotoxic patient’s plasma before and during iodide 
administration. They found no change in specific 
activity, which suggested a true reduction in the rate of 
thyroxine secretion. 

To demonstrate changes in the rate of secretion of 
1831] is much more difficult with the normal human 
thyroid than with the thyrotoxic thyroid. This is because 
of the slow secretion of 1*"I from.the normal gland com- 
pared to that from the thyrotoxic gland. As the length of 
experiments involving ‘I is limited by the 8-day half- 
life of the isotope, the slope of thyroid I release in 
euthyroid subjects is small compared with the size of the 
errors in the in-vivo counts. This difficulty could account 
for the failure of Greer and DeGroot (1956) to demon- 
strate the iodide effect in untreated euthyroid people, 
although they and Solomon (1956) showed the effect 
clearly in euthyroid people whose thyroids were being 
stimulated by thyrotrophin injections. 

To demonstrate the iodide effect by urinary ‘I 
measurements alone, it would first be necessary to show 
that iodide and caribmazole do not affect the urinary 
excretion of thyroxine or iodide. Both anti-thyroid 
drugs and iodide could conceivably alter the propor- 
tions of thyroxine or iodide excreted via the feces and 
urine. To exclude such actions, tests with labelled 
thyroxine in people without functioning thyroid glands 
would be necessary. The correspondence of the thyroid 
and urinary ‘I findings in our experiment, however, 
suggests that urinary ‘*4] measurements are an index of 
thyroid 1*"J secretion-rate under the conditions used. 

Greer and DeGroot (1956) have shown that thyro- 
trophin and large doses of iodide have a mutually antagonis- 
tic action on thyroid-'1I secretion-rate. Their experi- 
ments showed that the effect is not mediated solely 
through the pituitary gland. Recently Benua and Lipsett 
(1959) have demonstrated slowing of thyroid-'*I secre- 
tion by iodide in hypophysectomised patients receiving 
thyrotrophin injections. 

In our subjects the iodide effect persisted throughout 
the whole 7 days during which iodide was administered. 
It seems surprising that, in euthyroid people, the pituitary 
gland does not respond promptly to the presumable 
reduction in blood thyroxine level by secreting enough 
thyrotrophin to overcome the iodide effect. The sugges- 
tion that iodide has an action on the pituitary as well as 
on the thyroid (Greer and DeGroot 1956) could pos- 
sibly be the explanation. 

It seems probable that the therapeutic action of large 
doses of iodide in thyrotoxicosis is due, at least partially, 
to the effect of iodide in slowing the rate at which 
thyroxine is secreted from the colloid stores. There may 
also be partial inhibition of organic binding of iodine, 
as has been shown to occur, transiently, in the rat (Wolff 
et al. 1949), 

Our understanding of the way in which large doses of 
iodide affect the thyroid remains very imperfect. 


Summary 

Potassium iodide in high dosage (65 mg. 8-hourly) 
slowed the rate of secretion of 1*"I from the thyroid glands 
of euthyroid people who were receiving carbimazole but 
were otherwise untreated. The effect was demonstrated 
by an increased rate of secretion of 1*1I from the thyroid 
on cessation of iodide administration. 

The data obtained are not compatible with the hypo- 
thesis that the iodide effect is an isotope-dilution pheno- 
menon, but are in accord with the alternative hypothesis 
that iodide slows the rate of secretion of thyroid hormone. 

We are indebted to Dr. H. D. Purves for most helpful criticism, 
to Mr. H. Jamieson for assistance with the thyroid counting, and to 
Mr. W. S. Cague for technical assistance. 

The carbimazole used was ‘ Neo-mercazole’, supplied by British 
Schering Ltd. 
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It is known that medullary dysgenesis and cortical 
dysgenesis are associated with oligophrenia. Since the 
sex-chromosomal constitution in these conditions is 
heteroploid it seemed likely 
that the recently discovered 
triplo-X condition might also 
be associated with oligo- 
phrenia, although in the only 
reported case (Jacobs et al. 
1959) the patient was of aver- 
age intelligence. The present 
report concerns an apparently 
triplo-X female discovered 
during a survey of the popula- 
tion of an institution for men- 
tal defectives. It is of special 
interest that she is of estab- 
lished fertility. 


Case-history 

Date of birth, Nov. 18, 1925. 
Intelligence quotient, 70. This 
patient (fig. 1), apart from her 
oligophrenia, is an apparently 
normal female. The fourth of 
five children, she was born when 
both her parents were aged 42. 
Although unmarried, she has 
four children: a boy of 12, dizy- 
gotic twin boys of 10, and a boy 
of 8. Having left hospital some 
months previously, she was 





Fig. 1—The patient is an 
apparently normal female. 
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Fig. 2—Oral mucosal nuclei from aceto-orcein squash preparations, showing two sex- 
chromatin bodies. The diameter of the nuclei varies from 10 to 15 » in the nuclei 
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It is also noteworthy that this patient 
had dizygotictwins. Raised gonadotypphin 
levels, if present before conception, might 
explain twinning in this patient. 


Oligophrenia and Heteroploidy 

There is only one recorded example 
(Jacobs et al. 1959) of a human triplo-X 
female (the term seems preferable to the 
ambiguous “‘ super female ”’). Jacobs et al, 
suggested that the phenotypic effect of the 
triplo-X condition may be restricted to 
the genital tract, but in the case we 





illustrated. 
lately readmitted because she was three months pregnant. Sa ae - 
Facial, trunk, and abdominal hair is absent; pubic and a © Oe 


axillary hair is normal; breasts are well developed with 
mature nipples; external genitalia are normal. Height 66 in., rt 
span 64!/,in., pubes to sole 33 in. Colour-vision normal by f 
the Ishihara test. fs 
Nuclear sex.—Sex-chromatin counts were obtained from oral 


SEX-CHROMATIN COUNTS IN ORAL MUCOSAL SMEARS FROM THE PATIENT 
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Number of sex-chromatin bodies 

















Specimen _s 
0k AAG en ane sole LY 
1 49 | 40 11 e 
2 54 29 17 [ees 
3 53 40 7 t 
4 55 33 12 ee 
5 | 38 | 47 15 o 
6 | 35 41 | 24 te 
Total .. 284 230 86 t 
47-3 38-3 143 j Bo 


Percentage .. | 





mucosal smears prepared by the aceto-orcein 
squash technique. In several specimens (see 
table) an average of 38% of nuclei showed one 
sex-chromatin body in its characteristic posi- 
tion at the nuclear membrane and 14% of 
nuclei showed two sex-chromatin bodies at the 
nuclear membrane (fig. 2). 


Chromosomal sex.—The chromosomal sex 
was established on leucocytes obtained by the 
culture of cells from peripheral blood (Hunger- 
ford et al. 1959). After exposure to colchicine 
and hypotonic citrate the cells were squashed 
in aceto-orcein. In nine well-spread mitotic 
plates a chromosomal count of 47 was ob- 
tained, and analysis of these showed an extra 
chromosome in the medium range consistent 
with the interpretation that three X chromo- 
somes are present (figs. 3 and 4). 


Investigation of family.—Oral mucosal 
smears were obtained from several relatives of 
the patient: both parents, an elder sister, and 
all four sons. In every case nuclear sex was in 
accord with phenotypic sex. 
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Discussion 


Evidence is presented that this patient is 
a fertile triplo-X female of low intelligence. 
Several points of interest therefore arise. 
The association of the triplo-X condition 
with oligophrenia suggests a causal rela- 
tionship; its association with fertility sug- 
gests the possibility of secondary non- 
disjunction; and this in turn suggests a 
possible basis for familial gonadal dys- 
genesis. 


ax BA 








Fig. 3--The chromosomes in an aceto-orcein squash preparation 
from a culture of peripheral blood. 
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Fig. <—Analysis of the chromosomes showing an extra chromosome in the medium- 
size range. 
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describe the genital tract is normal and oligophrenia is 
present. The discovery of such a case in a small group 
of institutional patients suggests that the association 
between the triplo-X condition and oligophrenia is not 
due to chance. Oligophrenia is also associated with 
cortical dysgenesis in which the sex-chromosomal. con- 
stitution is XO (Stewart 1960). Hence it seems likely that 
in some chromosomal intersexes the abnormal karyotype 
causes Oligophrenia in consequence of disturbed genic 
balance. Since an individual with a sex-chromosome 
constitution which is hypodiploid (XO) or hyperdiploid 
(XXX) may be oligophrenic, a direct genic effect is less 
probable. 

Non-disjunction 

During oogenesis in a subject with a normal karyotype 
primary non-disjunction may produce ova with a hypo- 
haploid or hyperhaploid number of chromosomes. It is 
theoretically possible that a defect of the first or second 
or both meiotic divisions may produce XX-, XXX-, or 
even XXXX-eggs. Since primary non-disjunction is un- 
common, the occurrence of two such events in a sibship 
should be rare. In the present case there is already an 
abnormal karyotype in which secondary non-disjunction 
would give X- and XX- eggs in equal numbers. 

It is of great clinical importance that the eggs of a 
heteroploid mother may have a normal number of X 
chromosomes. The patient has four sons. All are 
chromatin-negative and have therefore apparently 
inherited only one X from their mother. It may be simply 
due to chance that all the children are normal and were 
born when the mother was young. 


Familial Gonadal Dysgenesis 

Defects of oogenesis have been mentioned. Similarly 
during spermatogenesis, primary non-disjunction at one 
or both meiotic divisions can give XY-, XX-, YY-, XXY-, 
XYY-, or XXYY-sperm. These possibilities are relevant 
to a discussion of familial gonadal dysgenesis because 
parental transmission could be due to secondary non- 
disjunction. In medullary dysgenesis transmission could 
be maternal if XXX, XXXX, or XXXXX karyotypes 
occur in fertile females, and paternal if XYY, XXYY 
or XXXYY karyotypes occur in fertile males. Stewart 
et al. (1958) found an excess of paternal uncles of cases 
of medullary dysgenesis. Further data (Stewart, unpub- 
lished) show that there are other families with a similar 
excess of childless maternal uncles. As previously 
emphasised by Stewart et al. (1958) these exceptional 
families may include “ exceptional ”’ individuals. 


Summary 
A fertile triplo-X female of low intelligence is reported. 
Oligophrenia in heteroploid subjects is probably due to 
disturbed genic balance. Fertility in a triplo-X individual 
suggests the possibility of secondary non-disjunction and 
familial gonadal dysgenesis. 
We are indebted to Dr. M. M. Macrae, physician-superint dent, 
Strathmartine Hospital, Angus, for permission to report this case. 
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OXIDATIVE ENZYMES AND PHOSPHORYLASE 
IN CENTRAL-CORE DISEASE OF MUSCLE 


MUSCLE was obtained at biopsy under local anesthesia 
from the vastus lateralis of a 20-year-old man with central- 
core disease,' and from the biceps brachii of his clinically 
unaffected parents. 

METHODS 

Specimens of muscle, about 0:5 cm. cube, were mounted in 
a transverse or longitudinal plane on the end of a strip of card 
folded at a right angle, and rapidly frozen by submersion in 
liquid air (—180°C) for 10 seconds. The blocks were stored 
in a Dewar flask containing solid carbon dioxide ,(—70°C) 
before being remounted on to microtome chucks. Sections 


1. Shy, G. M., Magee, K. R. Brain, 1956, 79, 610. 








Fig. 1—Central-core disease. Phosphorylase. ( 360.) 


Note uniformity of reaction in fibres, and absence of activity in 
cores, 


were cut 10 u on a cold microtome (‘ Cryostat ’) at —30°C, and 
mounted directly on coverslips. 

The following enzymes were investigated by histochemical 
methods: diphosphopyridine nucleotide diaphorase (D.P.N.D.)?; 
succinate dehydrogenase *; diphosphopyridine nucleotide- 
linked isocitrate, malate, glutamate, «-glycerophosphate, and 
lactate dehydrogenases ‘; triphosphopyridine nucleotide-linked 
glucose-6-phosphate dehydrogenase *; and glucosan phos- 
phorylase.® 

RESULTS 

In contrast to the variation in enzyme activity between 
individual fibres of normal muscle,® all the fibres in the 
muscle from the patient with central-core disease showed 
a similar degree of enzymic activity with any one enzyme 
(figs. 1 and 2). The reactions for diphosphopyridine 





2. Scarpelli, D. G., Hess R., Pearse, A. G. E. ¥. biophys. biochem. Cytol. 
1958, 4, 747. 

3. Pearse, A. G. E. #. Histochem. Cytochem. 1957, 5, 515. 

4. Hess, R., Scarpelli, D. G., Pearse, A. G. E. ¥. biophys. biochem. Cytol. 
1958, 4, 753. 

5. Takeuchi, T. ¥. Histochem. Cytochem. 1956, 4, 84. 

6. Dubowitz, V., Pearse, A. G. E. Nature, Lond. 1960, 185, 701. 





Fig. 2—Central-core disease. D.P.N.D. (x 360.) 
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Fig. 3-—Central-core disease. (a) Phosphorylase x 130; (6) D.P.N.D. 
x 130. 








Fig. 4—Central-core disease. Longitudinal section. D.P.N.D. (x 130.) 


nucleotide diaphorase and for succinate, malate, gluta- 
mate, and lactate dehydrogenases were stronger than 
those of glucose-6-phosphate, isocitrate, and «-glycero- 
phosphate dehydrogenases. The reaction for phosphory- 
lase was also strongly positive. 

In all the sections examined the central cores themselves 
were practically devoid of oxidative enzyme activity as 
well as phosphorylase activity (fig. 3). 

Most fibres contained more than 1 core. The majority 
had 2 to 4, but some had 5 or 6, while an occasional fibre 
had no core. The cores were round or oval in transverse 
section, and not necessarily central, although they tended to 
occupy the inner two-thirds rather than the subsarco- 
lemmal region. In longitudinal sections the cores were 
elongated structures with parallel sides, running almost 
the whole length of the fibre (fig. 4). No branching of, or 
communication between, the cores was seen. 

The boundary between the core and the surrounding 
myofibrils was much more sharply defined with the 
phosphorylase and oxidative enzyme reactions than 
with the routine van Gieson staining of the frozen 
sections. 

The fibres ranged from 40 » to 150 yu in diameter. 
Normal-sized as well as enlarged fibres contained cores. 
The fibres were still grouped in bundles, but they were 
surrounded by excess adipose tissue. There was no 
proliferation of connective tissue. Sarcolemmal nuclei 
were incresed in number, and some fibres had internal 
nuclei. 

In both parents the muscle was normal on routine 
histological staining, showing the normal variation in 
enzymic activity between individual fibres, with the 
normal reciprocal relation between the phosphorylase and 

oxidative-enzyme content ° (fig. 5). 


Fig, 5—-Normal muscle from patient’s father. (a) Phosphorylase 
130 (note strongly and weakly reacting fibres); (6) serial section, 
D.P.N.D. x 130 (note reciprocal activity to phosphorylase). 


DISCUSSION 

‘The uniform enzyme activity in the muscle-fibres in 
central-core disease is similar to that which we observed 
in some cases of amyotonia congenita.’? The pattern of 
enzymic activity in normal muscle may arise from two 
types of fibre, while the uniformity of the fibres in 
amyotonia congenita and central-core disease may reflect 
a developmental absence of one fibre type. 

The lack of enzyme activity in the central cores sug- 
gests that they are a non-functioning component of the 
fibre. Further histochemical investigation is necessary to 
identify the exact chemical nature of the cores. 

The cores in central-core disease are no more “‘ central ” 
than are the internal nuclei in the fibres of myopathic 
muscle, which are also loosely referred to as “ central”, 
Until more is known of the fundamental nature of the 
disease, however, it seems pointless to suggest an alter- 
native name. 

The patient was under the care of Dr. R. W. Gilliat at the National 
Hospital, Queen Square. This investigation is part of a compre- 


hensive study of a case of central-core disease, planned by Dr. W. K. 
Engel and Dr. J. B. Foster, who will report the details later. 
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“Despite the inevitable ‘speciation’ of science into the 
plurality of the separate sciences—the subject differentiation 
into chemistry, physiology, biology, geology and the rest— 
the unity of science is not a pipe-dream. Essentially these 
distinct departments of knowledge do talk the same language. 
Consequently, it is reasonable to expect that there will be 
echieved a large measure of correspondence or congruence 
between the physiological laws that characterise the organism 
(and not its central nervous system only) and those of behavi- 
oural or, if you like, mental phenomena. It is no doubt true, 
if prediction of behaviour were the whole aim of the psycholo- 
gist, that reference to underlying mechanisms could be dis- 
pensed with. ... But full and effective understanding must be 
achieved in terms of the physiological organisation which the 
organisation of behaviour reflects. Consequently the psycho- 
logist’s account must not only be internally consistent at the 
behaviour level, but must sooner or later face the question of its 
consistency or compatibility with work at lower levels.”— 
Prof. Gzorcg SeTH, The Ecology of Psychology, inaugural 
lecture, The Queen’s University of Belfast, Feb. 3, 1960. 
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The Biochemical Response to Injury 
A symposium organised by the Council for International 
Organisations of Medical Sciences. Editors: H. B. STONER, 
C. J. THRELFALL, Medical Research Council Laboratories, 
Carshalton. Oxford: Blackwell Scientific Publications. 1960. 
Pp. 467. 57s. 6d. 

A LION’s heart, an eagle’s eye, and a lady’s hand: these were 
the attributes of a surgeon in Lord Moynihan’s day. Now we 
should add a centrifuge and a flame photometer; for as this 
book makes clear, the patient’s response to injury, illness, and 
operation is at least as much determined by the state of his 
body fluids and electrolytes as by the craftsmanship he expects 
from his doctors. 

Too many symposia are published nowadays, perpetuating 
the least significant lines of discussion. This particular one is 
beyond such criticism: its message is clear and its value 
considerable. To D. P. Cuthbertson is chiefly due the credit 
for our present understanding of the metabolic effects of 
trauma. His own paper modestly shows how today’s know- 
ledge was gathered. Post-traumatic catabolism, with its 
accompaniment of increased heat production, nitrogen loss, 
and a flux of potassium, sulphur, and phosphorus is paralleled 
in its effects by lethal intravenous dosage of gram-negative 
bacterial endotoxin, which, as W. W. Spink’s paper shows, 
likewise produces peripheral vascular collapse, adrenal stimula- 
tion, and a rise in serum-transaminase. J. Fine and his 
colleagues believe that this type of intoxication is produced 
from the bowel organisms after severe, uncorrected hemor- 
rhage. A related finding is that reported by A. Fonnesu, 
two of whose colleagues in Milan have studied his preparation 
of liver cells affected by cloudy swelling, due to Salmonella 
typhimurium toxin, using electron microscopy for the first 
time. They have shown that the mitochondria themselves 
are swollen and disorganised. As a mild, common, and 
reversible response to various damaging agents this process 
deserves further study. Some of the chemical aspects of such 
cells are also discussed, including the effect on phosphorylation 
and energy utilisation. The editors, in their own paper, are 
concerned with carbohydrate utilisation after limb ischemia 
in rats and rabbits. The blood-sugar rises during and after 
ischemia, liver and uninjured muscle glycogen falls, while 
most of the vital organs except the kidney remain adequately 
oxygenated. V. Wynn recalls his findings in clinical hypo- 
thermia in which the extracellular glucose level rose sharply, 
also as a result of decreased utilisation. That nervous damage 
may play an important part in shock is suggested by the 
experiments of A. G. B. Kovach and A. Fonyé, who with 
isolated head perfusion in cross-circulation preparations in 
dogs were able to prolong the survival time in ischemic and 
hemorrhagic shock. In shock the cerebral oxygen consumption 
does not fall, neither does the glucose uptake. 

The endocrine response to injury is reviewed by Cuth- 
bertson: a rise in free serum-17-hydroxycorticosteroids (C.S.) is 
general. Though the adrenals may be removed, animals on a 
maintenance dose still show the characteristic pattern in their 
homeostatic response to a fracture. A. Pekkarin further 
discusses this aspect of postoperative and shock states. Con- 
jugation of c.s. in the liver may be reduced by impaired liver 
blood-flow. Chlorpromazine, morphine, and spinal anesthesia 
can each prevent the rise, which is higher in young patients. 
Valuable tables show the daily levels of c.s. in response to 
several standard operations. It is perhaps a paradox that while 
so much is known about the changes in the handling of such 
complicated molecules as the adrenal steroids, water, the 
simplest compound of all, has been much neglected, even by 
Wynn emphasises the need to get awey from 
thinking of water always in relation to sodium, for water 
retention and sodium loss can happen together. Animal and 
clinical observations show that during anesthesia urine flow 
falls sharply, which is not due to antidiuretic hormone (A.D.H.), 
for it is present in diabetes insipidus. A fall in renal blood- 


flow and glomerular filtration-rate is usually responsible and 
only later is A.D.H. invoked to sustain the oliguria for the first 
postoperative day or so. Hypothermia abolishes all this. A 
persistent water retention is common in the elderly and in 
those with complications, while a water diuresis is a good sign. 
Nevertheless, as Blalock showed, and R. C. Millican re- 
emphasises in this book, water and electrolytes are lost 
together into the injured part, and they constitute the major 
shift in shock. Untreated, the sodium loss can equal the whole 
of the blood fraction. Potassium release into the circulation 
from the cells of the injured part does not reach fatal levels, 
but in shock the tissue tolerance to potassium intoxication 
seems to be reduced, perhaps this is because of the accompany- 
ing loss of fluid and sodium. Plasma-protein is also lost into 
the injury, but S. M. Rosenthal shows, both experimentally 
and in man (the Peru Project), that saline replacement, even by 
mouth, can contribute to a survival-rate after burns which is 
comparable to that associated with the administration of 
intravenous plasma. 

This remarkable book will be valuable to a great many 
people. In the mood of its articles and the thoughtful discussion 
which follows each, and in its large reference list, lies the indica- 
tion of a greater understanding of reaction to injury; and the 
lessons which it teaches can hardly fail to improve the manage- 
ment of patients in this expanding clinical field. 


Fundamentals of Modern Allergy 
Editor: SAMUEL L. PRIGAL, M.D., F.A.C.P., associate professor of 
medicine, New York Medical College. London: McGraw-Hill. 
1960. Pp. 690. £7 3s. 6d. 

Tus book has been produced by the enterprise of the New 
York Allergy Society, forty-nine of whose members have 
contributed to this work, which is an up-to-date account of 
allergy for clinicians. The mechanisms, causal factors, and 
pathology of allergic reactions are described with clarity. 
A practical description of clinical techniques of diagnoses is 
given and there is a useful introduction to some of the newer 
laboratory methods of investigation including electrophoresis, 
gel diffusion, and hemagglutination tests. The common 
allergies, hayfever, asthma, eczema, urticaria, and drug hyper- 
sensitivities are dealt with in detail, and special mention is 
made of allergy in childhood and old age. There are brief 
descriptions of allergic disease of the gastrointestinal tract, 
central nervous system, eye, and blood. The discussions of 
new and controversial subjects, including autosensitivity and 
the role of allergy in the collagen diseases, nephritis, tissue 
transplantation, and cancer, make this a thought-provoking 
book. The New York Allergy Society can justly be proud of it. 


Medieval and Renaissance Medicine 


BENJAMIN LEE GORDON, M.D., F.I.C.S. 
1960. Pp. 843. 63s. 

THIS interesting, readable, scholarly, and fully documented 
American book does much to fill the gap between Galen and 
Sydenham. It covers a wide sweep with chapters on Byzantine, 
Arabian, and Jewish medicine, the rise of the universities, and 
medieval medicine in Italy, France, England, Germany, and 
Russia. There are also chapters on various diseases during the 
Middle Ages—including interesting accounts of dancing mania 
—and of the renaissance of anatomy, physiology, pharmaco- 
logy, surgery, obstetrics, and ophthalmology. Dr. Gordon 
describes the great epidemics of St. Anthony’s fire though he 
does not solve the mystery of its nature, and he also quotes 
Boccaccio’s famous description of the plague of Florence in 
1348. Later chapters include a number of biographies. In 
the article on John of Arderne (1307-80) we read: 

His instructions to the surgeon are of high moral tone: He should 
pray, write or study, “ for the study of books is an honor to a leech a 
Above all he must always be sober, for drunkenness destroys all 
virtue and brings it to naught: “‘ Drunkenness breaketh whatsoever 
wisdom teacheth ”. The surgeon should scorn no one and if another 
doctor is spoken of, he should answer courteously: “I have nought 
heard of him but good”. He must have clean hands, and well-shapen 
nails which are neither black nor dirty. He should hear much and 


London: Peter Owen. 
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speak little for if a patient sees that he keeps other people’s secrets, he 
will naturally put more confidence in him. 

This is a book that will delight medical and other historians. 
It deserves a place in any important library. 


An Atlas of Neurosurgical Techniques 
JaMeEs L. PopPEN, M.D., Neurosurgeon, Lahey Clinic, Boston. 
Philadelphia. London: W. B. Saunders. 1960. Pp. 522. 196s. 

Tuis is an unusual book in that it deals with the subject of 
operative technique almost exclusively by diagrams. Legends 
are expanded as necessary to make clear the operative steps, 
but there is practically no discussion about the indications for 
the procedures described. In no subject is the trivial detail of 
greater moment than in surgery, and the author has had an 
abiding interest in the perfection of detailed methods which 
have brought him world renown as a master operator. This 
book bears the mark of his interest and achievement, and 
answers the question how he does it. It does not really tell 
when, why .. . or whether to do it. 

Some of the procedures described are rarely if ever indicated 
in the lifetime’s practice of many a neurosurgeon, but anyone 
who has reached the stage of discretion to realise this might 
with benefit spend nearly £10 to have a superb operator per- 
manently at his disposal. Skull and brain, cranial nerves, 
peripheral nerves, the sympathetic system, and the spinal cord 
are dealt with extensively and in detail. Perhaps one surprising 
point is the practice of tightly closing the dura in cerebellar 
exposures. Another is an illustration of an encephalogram 
being done without the operator wearing a mask. The book is 
not completely comprehensive. It represents one surgeon’s 
practice and another surgeon may find his pet operation 
missing—e.g., the intradural temporal approach to the tri- 
geminal root, medullary tractotomy, and stereotaxic procedures. 
It is also true that no surgeon worthy of the name would accept 
blindly the techniques of another, but neither could any surgeon 
profess himself so experienced that he would not derive some 
benefit from the suggestions of this great surgical craftsman. 


Survival at Sea 
Lieut.-Commander G. W. R. NICHOLL, 0.B.E., ASSOC.R.I.N.A., 
R.N. Southampton: Adlard Coles. 1960. Pp. 75. 25s. 

WHEN the crew or passengers of a sinking ship are forced to 
abandon her, they face two problems—the first, actually leaving 
the vesse]; the second, surviving until rescued. The ordinary 
passenger on an ocean voyage is reassured by the sight of long 
rows of massive lifeboats, and to him the negotiation of the 
first hazard seems simple; but he is likely to be more appre- 
hensive about the second. If he has read that from the Andrea 
Doria (which took eleven hours to sink in a calm sea) only a 
quarter of the boats could be launched at all, he will see things 
in a truer perspective. As soon as a stricken ship develops a 
list, the lowering of any of her boats becomes difficult, and in 
the case of half of them it may be physically impossible. On the 
other hand, a Medical Research Council report! suggests that 
even during a war well over 90% of all who once board a 
floating lifeboat or raft will eventually be saved. 

This year an International Convention in London is con- 
sidering, among other matters, a revision of marine emergency 
equipment. Lieut.-Commander Nicholl has written this book 
to urge the wider adoption of the inflatable liferaft and life- 
jacket (both have been used in the Royal Navy for several 
years). He describes their history, trials, specification, and 
construction ; and, in a chapter on Raftsmanship, the technique 
of what has been described as “living on air”. Doctors will be 
particularly interested in the sections on the physiology of 
survival, and will note that most British authorities reject 
Bombard’s advocacy of the controlled drinking of sea-water. 
That Bombard himself was able to survive on his regime was a 
measure of his stamina and the extent to which he had pre- 
viously conditioned himself. 

This book is almost obligatory reading for ship’s doctors, 
medical officers of the Navy or Royal Air Force, and amateur 
medical yachtsmen. It is written with such a blend of common 





1. McCance, R. A., Un; ngley, C. C.; Crosfill, J. W. L., aaa E. M. 
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sense and technical acumen that it will hold the attention of many 
more, even if they hope never to become as intimately acquainted 
with the sea as those on whose behalf the author has laboured. 


The Postnatal Development of the Human Cerebral 
Cortex 
Vol. v1. The Cortex of the Twenty-four Month Infant. J. LeRoy 
CONEL, research associate in pathology, Children’s Medica] 
Center, Boston. Cambridge, Mass: Harvard University Press, 
London: Oxford University Press. 1959. Pp. 412. 100s. 
Tuts volume records a study of the brains of seven infants 
aged 23 to 26 months, four of whom died of leukemia, and the 
other three of cesophageal obstruction, rhabdosarcoma, and 
hypergammaglobulinemia complicated by chronic interstitial 
pneumonia. While such factors as the nature of the lethal 
disease and the time interval between death and fixation of 
the brain might be regarded as important in the assessment 
of qualitative changes in the nerve-cells, they are not likely to 
affect the topographical features of the cortex, and it is on this 
account that the book will be consulted. This detailed study 
and the useful commentary will both appeal to the specialist, 
Apart from the careful drawings by Miss M. E. Delaney, the 
illustrations are rather disappointing. 


Outline of Orthopedics (3rd ed. Edinburgh: E. &. §, 
Livingstone. 1960. Pp. 440. 35s.).—That this book by Mr. J. 
Crawford Adams has had three editions in less than four years 
is a convincing index of its popularity, and a measure of the 
author’s determination to keep the work thoroughly up to date. 
As evidence of this resolve, several sections have been amended 
for the new edition. In the management of osteochondritis 
dissecans the repositioning of loose bodies is accorded a 
guarded approval: in the case of Perthes’ disease, it is agreed 
that the merits of treatment by prolonged recumbency do not 
outweigh the disadvantages, when compared with the use of 
a weight-relieving calliper. Apart from several additions, this 
edition differs from its predecessors in that one of its most 
valuable features—the chapter on Clinical Methods—has 
been enlarged. The advice in this section, and in that on the 
investigation of hip-disease, might, without any other con- 
sideration, well recompense an examination candidate for his 
very modest outlay on this book. 


Progress in the Biological Sciences in Relation to 
Dermatology (London: Cambridge University Press. 1960. 
Pp. 480. 84s.).—In September, 1958, the Postgraduate Medical 
School of the University of Cambridge held a programme of 
lectures and discussions to assess the present state of knowledge 
in the basic biological sciences related to dermatology. This 
volume, ably edited by Dr. Arthur Rook, is an abridged record 
of the meeting. Those who planned the course realised that it 
would be impossible to provide a comprehensive review so 
they deliberately excluded many topics of great interest to the 
dermatologist because they had formed the subjects of recent 
symposia or of readily accessible monographs. The volume 
is divided into eleven sections, each of two or more papers, 
usually followed by a discussion. 43 contributors, singly or 
jointly, presented papers, and the work is a vast array of 
up-to-date data. For example, A. C. Palmer, of the department 
of clinical studies of Cambridge University, introduces the 
reader to scrapie, a nervous disease of sheep which has recently 
been demonstrated also in goats. There are fundamental 
problems concerning the genesis of the disease. Pathologically 
there is intense neuronal vacuolation. No virus or bacteria 
has yet been isolated, although experimental transmission to 
normal animals has been reliably demonstrated. The incuba- 
tion period has varied from four months to two years and the 
agent can be passaged in series, but is resistant to formalin, 
boiling for 30 minutes, and other viricidal procedures. Palmer 
concludes that if the nature of the agent causing scrapie can 
be finally determined the results may lead to spectacular 
changes in the present concept of disease. In a foreword, 
Prof. J. S. Mitchell says this will probably be the first of a. 
new series of Cambridge medical books. There is an increasing 
need for permanent records of first-class symposia such as this. 
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Achlorhydria and Anzmia 

Our ideas about the relation of achlorhydria and 
anemia have been challenged by the results of applying 
better methods of studying gastric secretion and of 
examining the stomach itself. The original technique 
of the gruel test-meal has now been replaced (it is 
described by Wirts ! as “ of historical interest only ”’). 
Instead secretion of gastric juice is stimulated by 
histamine, and all the juice secreted over a definite 
period is withdrawn. An improved version of this 
test—the ‘‘ augmented histamine test ”—was intro- 
duced by Kay.” In this test a maximal dose (0-04 mg. 
per kg. body-weight) of histamine acid phosphate is 
injected, and the undesirable side-effects are blocked by 
parenteral administration of an anti-histamine drug. 
There is evidence that this method yields as much acid 
as the secreting glands can produce. 

One of the disputed questions is whether any acid 
is secreted in the stomachs of patients with pernicious 
anemia. The answer turns on the definition of achlor- 
hydria. Usually the juice is tested with Toépfer’s reagent, 
which changes colour at pH 3-0; if this indicator 
remains unchanged, “‘ no free acid” is recorded. But 
electrometric measurement of the pH of gastric juice 
has shown that some acid secretion can be missed by the 
indicator method. Jacoss,* for example, tested by the 
electrometric method the acid secretion of 79 patients 
with pernicious anemia and found that in 35 the pH 
fell by more than 1 unit, though in only 1 case, which 
was admittedly atypical, did the pH fall below 3:5. 
WirTs suggests that “‘ achlorhydria is present when the 
pH of the gastric juice is never less than 3-5 and does 
not change more than one unit to the acid side after 
maximal stimulation with histamine. When the juice 
becomes acid by more than one pH unit the condition 
should be described as hypochlorhydria even though 
the pH does not fall below 3-5”. 

Use of these more efficient methods has shown 
that achlorhydria is much less common than was pre- 
viously believed, and it is possibly always pathological. 
In 1921 BENNETT and RyYLE,‘ using the gruel test-meal, 
found achlorhydria in 4% of medical students. In 
1950 Doric et al.,°> using an ordinary histamine test, 
found only 1 case of achlorhydria among 134 students, 
and gastric biopsy on this 1 student showed atrophy of 
acid and pepsin secreting cells. CARD et al.,° using the 
augmented histamine test in a series of 500 hospital 
patients, found achlorhydria only in patients with 
pernicious anemia. The augmented histamine test is 
hardly for routine use, and preliminary sorting can be 
“1. Witts, L. J, Med. Serv. 7., Canada, 1959, 15, 645. 

Kay, A. W. Brit. med. F. 1953, ii, 77. 

Jacobs, A. Brit. ¥. Hamat. 1958, 4, 465. 

- Bennett, I., Ryle, J. A. Guy’s Hosp. Rep. 1921, 71, 286. 

a K., Motteram, R., Weiden, S., Wood, I. J. Lancet, 1950, i, 
. Card, W. I., Marks, I. N., Sircus, W. ¥. Physiol. 1955, 130, 18p. 





2 Yeon 


effected by the so-called “ tubeless ” gastric analysis, in 
which a cation-exchange resin is used in reversible 
combination with quininium or a dye; the presence of 
free hydrochloric acid liberates the quininium or the dye, 
which is excreted in the urine, the peak being reached 
two hours after the dose. DENBOROUGH et al.’ found the 
quininium method better than the dye method and 
suggested that it could be used to distinguish possibly 
achlorhydric patients; but confirmation by a histamine 
test is necessary. 

If achlorhydria is really relatively uncommon, does 
its presence always indicate disease, overt or latent? 
Here gastric biopsy and study of the stomach intrinsic 
factor by means of radioactive vitamin B,, have helped. 
The gastric biopsy technique, introduced by IAN Woop 
and his coworkers in Melbourne, has shown that 
gastritis or gastric atrophy are relatively common and 
that acid secretion in the stomach is broadly correlated 
with the severity of the lesion. But they did find ® that 
12% of patients with achlorhydria after a normal dose 
of histamine had a normal mucosa. WITTS! cites an 
investigation by RETIEF, who found that of 24 patients 
with complete achlorhydria but no anemia 10 absorbed 
less than 40°, of a dose of tracer vitamin B,,, as in 
cases of pernicious anemia; gastric biopsy showed that 
all these 10 patients had gastric atrophy, sometimes with 
gastritis. PEDERSEN et al.® examined the bone-marrow 
of 46 elderly patients with achlorhydria and “ mild” 
anemia but no manifest pernicious anemia; 7 of them 
had early but recognisable megaloblastic changes in the 
marrow. The correlation of achlorhydria with iron- 
deficiency anemia is much less regular, and WITTS 
refers to 70 patients with hypochromic anemia of whom 
only 16% had achlorhydria and a further 7% hypo- 
chlorhydria as defined above. It seems likely from all 
this information that absence of acid secretion after 
maximal gastric stimulation is almost always patho- 
logical, and that sooner or later anemia or more obvious 
signs of gastric disorder may appear. 

Another disputed question is ‘whether the achlor- 
hydria often associated with iron-deficiency anemia is 
the result of the iron deficiency or a contributory cause 
of the deficiency. Witts !° was impressed by the rapid 
turnover of cells in the gastrointestinal tract, estimating 
that about 50 g. of mucosa had to be replaced daily, and 
he believed that lack of iron caused defective gastric 
tissue to be formed just as defective epithelium of the 
tongue and defective nails may be formed. These latter 
abnormalities are reversible by iron treatment. 
LEONARD | found that in iron-deficiency anemia in 
young men achlorhydria, if present, also clears up after 
treatment; and BrumritT '* has reported that in 11 out 
of 17 similar cases gastric acid secretion improved after 
treatment. But in older patients, especially women, the 
achlorhydria does not clear up. Woop and Tarr*® 

. Denborough, M. A., Retief, F. P., Witts, L. J. Brit. med. 7. 1958, i, 1213. 
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8. Joske, R. A., Finckh, E. S., Wood, I. J. Quart. J. med. 1955, 24, 269. 
9. Pedersen, J., Lund, J., Ohlsen, A. S., Kristensen, H. P. @. Lancet, 1957, 





i, 448. ; 
10. Witts, L. J. Anaemia and the Alimentary Tract. Edinburgh: Royal 
College of Physicians. 1956. 
11. Leonard, B. J. Lancet, 1954, i, 899. 
12. Brumfitt, W. Quart. ¥. Med. 1960, 29, 1. 
13. Wood, I. J., Taft, L. I. Diffuse Lesions of the Stomach. London, 1958. 
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suggested that gastritis preceded the onset of iron- 
deficiency anemia and helped to produce the anemia by 
causing bleeding from the mucous membrane and 
impairing appetite. LEEs and ROSENTHAL * carried out 
gastric biopsy on patients with iron-deficiency anemia 
before treatment and a year after correction of the 
anemia by iron treatment. They found that the gastric 
mucosal lesions of infiltration and atrophy did not 
improve and in some cases progressed. RAWSON and 
ROSENTHAL }° undertook both gastric and small-intestine 
biopsies in 10 patients with iron-deficiency anemia; 
each had some gastritis or gastric atrophy, but the mucosa 
of the small intestine was normal in all. This finding, 
they, consider, confirms their view that the gastric lesion 
is not due to iron deficiency; and they suggest that the 
gastric lesion is particularly important when the iron in 
the diet is only just sufficient for daily needs. 

Another controversial question that these new methods 
may help to settle is that of “juvenile pernicious 
anemia”. This is a megaloblastic anemia in children, 
adolescents, and young adults responding to administra- 
tion of vitamin B,,; the stomach usually continues to 
secrete acid. Many of the cases reported earlier were 
probably due to steatorrhoea with or without folic-acid 
deficiency, but, after excluding such cases, most clinics 
have still one or two patients who fit the criteria. Follow- 
ing the absorption of a tracer dose of vitamin B,, enables 
us to estimate the presence and the activity of the gastric 
intrinsic factor; and it may well be found that in these 
juvenile cases intrinsic-factor activity is impaired but 
acid secretion is not. MOLLIN et al.** recorded the case of 
a young man seen at the age of 18 who had first been 
reported to have pernicious anemia at the age of 13 
months. He had an excellent output of hydrochloric acid 
froin his stomach, and gastric biopsy showed a normal 
mucosa; but he did not absorb vitamin B,, unless given 
intrinsic factor at the same time. Whether a pure 
intrinsic-factor deficiency merits the name “ pernicious 
anemia” is debatable, and whether the deficiency is 
permanent in all patients remains to be settled by 
following the course of these cases for some years. 


Search and Research in Hydrocephalus 


THE multiplicity of treatments for hydrocephalus 
that have been suggested, tried, and reviewed opti- 
mistically has prompted the despairing query whether 
there is a treatment for hydrocephalus. Yet the path 
paved by trials, though strewn with rocks, has never 
petered out: always there has been something else to try. 
Now the road ahead may be clearer. 

The accumulation of “water in the head” was 
familiar to H1PPOCRATES.!”? Some years later DANDY and 
BLACKFAN 1° showed that ventricular dilatation occurred 
proximal to obstruction of the flow of cerebrospinal 
fluid (C.s.F.) in the interventricular foramen of Monro, 
the third ventricle, the aqueduct of Sylvius, or the 
fourth ventricle. RussELL !* pointed out that more com- 
14. Lees, F., Rosenthal, F. D. Quart. J. Med. 1958, 27, 19. 

15. Rawson, A., Rosenthal, D. incet, 1960, i, 7. 
16. Mollin, D. L., Baker, S. J., Doniach, I. Brit 9 J. Hamat. 1955, 1, 278. 


17. poeocrae vrs, completes; trans. E. Littré. Paris, 1953. 
Amer. F. Dis. Child. 1914, 8, 406. 





19. R Renal, B D. z, = ay Ser. med. Res. Coun., Lond. 1949, no. 265. 


monly the site of obstruction was outside the brain in the 
subarachnoid spaces—particularly at the level of the 
tentorium where the fluid passes out of the basal 
cisterns into the Sylvian fissure. Other cases are 
associated with spina bifida with an accompanying 
Arnold-Chiari malformation. Here prolongation of the 
medulla and cerebellar tonsils into the cervical theca 
causes obstruction at the level of the foramen magnum, 
affecting principally ascent of the fluid back into the 
cranium, but also the foramina leading from the fourth 
ventricle, of which the only patent one may be the 
foramen of Magendie, opening in such an abnormality 
into the cervical spinal canal and often itself partly 
obstructed. 

The simple conception of formation of fluid by the 
choroid plexuses and absorption through arachnoid 
villi is supported by the formidable clinical data con- 
firming the accumulation of fluid under high pressure 
proximal to a block, and the temporary or permanent 
relief of that pressure when the block is bypassed 
mechanically. It has become clear, however, that the 
various constituents of the fluid have different exchange- 
rates from those that might be calculated from laws of 
diffusion, and active secretion is thought to play a part. 
This appears to be verified by the dependence of sodium 
exchange in the C.s.F. on the enzyme, carbonic 
anhydrase.”° Water may largely pass by diffusion, as is 
suggested by the effect of hypertonic and hypotonic 
fluids *4 and the rapid exchange of heavy water.” The 
role of cerebral surfaces other than the choroid plexuses 
has also attracted attention, and indeed these have been 
thought to account for 50-75% of the total quantity of 
c.s.F.23 Circulation of fluid is believed to be promoted 
by arterial pressure-waves causing a pumping action 
from the ventricles. Many of the spaces remain patent 
by reason of their shape, but a linear pressure-wave 
along the line of the middle cerebral vessels has a 
pumping action, pressing the fluid up to the para- 
sagittal region. 

Absorption of fluid at the arachnoid villi, demonstrated 
in WEED’s *4 experiments, probably depends on mechan- 
ical and osmotic forces. Isotopic techniques have 
suggested that absorption occurs also at spinal arachnoid 
granulations into other cerebral and spinal blood-vessels 
in perineural spaces and in the ependyma.** RANSOHOFF 
et al.?6 conclude that the ventricular system is the main 
site of formation of c.s.F. but that there is a dynamic 
exchange of all the constituents of the fluid “ across 
the membranes comprising the blood-c.s.F. barrier at 
all levels ”. 

The etiology of hydrocephalus in almost all cases is 
obstruction, due either to congenital atresia (as in the 
aqueduct and the foramina of the fourth ventricle) or to 
occlusion by fibrin and later granulation and fibrous 
tissue at the same sites or in the extraventricular arach- 
noid pathways. The predisposing factors include pre- 
20. Fishman, R. A. 7. clin. Invest. 1959, 38, 1698. 

21. Davson, H. P ysiology of the Ocular and Cerebrospinal Fluids. 
22, Bering’ EA’ J. Neurosurg. 1952, 9, 275. 

23. Bering, E. Ya Clin. ar 1958, 5, 77. 

24. Weed, L. H. Brain, 1935, 58, 383. 


25. Bows her, D. Anat. Rec. 1957, 128, 2 
26. Ransohoff, J., Shulman, K., LT cling R. A. #. Pediat. 1960, 56, 399. 
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maturity, hemorrhage, and infection, but in many cases 
no such factor is demonstrable. In the first four months 
of life the C.S.F. protein level is commonly raised. In the 
early stages of “‘ adhesive ” obstruction this level is al- 
most always high; the larger molecules such as globulin 
are increased. Excessive fibrinogen leads to deposit of 
flecks of fibrin which, although difficult to demonstrate 
directly, is presumably the crucial constituent. Even in 
adhesive obstruction the protein tends to fall by the 
age of 6 months. 

Against this background it is hardly surprising that 
many forms of treatment succeed in older children, but 
few if any are effective as long as fibrinogen is passing 
into the fluid in the young infant. Shunting of fluid past 
an obstruction, though mechanically sound, has often 
resulted in fresh blockage in the early cases which it 
is most desirable to cure. Ventriculocisternostomy 
(Torkildsen’s operation) is impracticable in the small 
infant; but ventriculostomy of the third ventricle, with 
or without insertion of a tube into the interpeduncular 
cistern and drainage into peritoneum, pleura, fallopian 
tube, ureter, or mastoid, are sound enough procedures, 
though all have produced relatively disappointing 
results because of further obstruction in the young 
infant in whom the adhesive process is still active. 
Other procedures that have had their place in treatment 
include cautery or removal of choroid plexus in the 
lateral ventricles, shunting of fluid into the subdural 
space, and drainage into a venous sinus, jugular vein, 
or even the heart. 

The rate of spontaneous arrest in untreated cases has 
been put at “ up to 10% ” by Bucy,?’ but in a series of 
182 cases LAURENCE ** found a death-rate of 49% with 
spontaneous arrest in 46%. Only 9 cases remained 
progressive. Of the arrested cases 70°% were educable 
and 57° had an intelligence quotient of 85 or more. 
This represented an “‘ educability-rate ” of 32° for the 
entire series, which omitted by the method of selection 
the worst cases, in which the patients had died early, 
and minor cases not seen in hospital. It therefore repre- 
sents the group which usually warrants attempts at 
treatment. Compared with this control series few 
treated groups have fared significantly better. 

At present, cases are chosen for operation which are 
progressive by clinical standards, with dilated veins, 
downcast eyes, a tense wide fontanelle, open sagittal 
suture, and a head that is growing more rapidly than 
normal. The site or sites of obstruction are localised 
by a ventriculogram, using 35-45 ml. of oxygen which is 
manceuvred by posture as far as it will go through the 
aqueduct and fourth ventricle to the lower spinal theca, 
then back up to the basal cisterns and through the 
tentorial gap to the convexity. If an internal block is 
present, a small spinal pneumoencephalogram may be 
required in order to determine whether a second block 
is present. Rarely ethyl iodophenylundecanoate is used 
to supplement gas studies. These methods have almost 
completely superseded investigations with water-soluble 
27. Bucy, P. C. in Brennemann’s Practice of Pediatrics; chap. 3. Hagers- 


town, 1950. 
28. Laurence, K. M. Lancet, 1958, ii, 1152. 





dyes. The thickness of the pallium is not a reliable 
guide to the possibility of successful treatment; an age 
of less than 6 months and a C.s.F. protein of more than 
15 mg. per 100 ml. are warnings of added difficulty and 
risk. The most widely used methods consist in drainage 
into the ureter ?® (in which there is danger of electrolyte 
imbalance and meningitis), drainage into the peri- 
toneum * or pleura *! 6 (multiple operations are often 
necessary because of blockage of the tube), and drainage 
into the superior vena cava ** or right auricle * by 
means of a valve (the danger of thrombosis continues 
as long as the tube remains). The risk of blockage by 
omentum of a drainage tube in the peritoneum has been 
much reduced since the introduction of tubes made of 
plastic materials. Attempts to prevent blockage by 
placing the tube in bizarre places in the abdomen have 
not proved rewarding, and the results of simple drainage 
with the least possible intraperitoneal interference are 
comparable with those of more intricate operations.** * 

The value of a Spitz-Holter type “ valve ” (two valves 
at either end of a compressible tube of silicone rubber 
which when pressed acts as a pump) in clearing obstruc- 
tion of drainage tubes in the peritoneum or pleura has 
yet to be explored. Possible means of preventing the 
formation or organisation of fibrin include the anti- 
coagulants, cortisone, and hormones causing maturation 
such as thyroid. 

The 50% death-rate and the 30% rate of mental 
deficiency in survivors represent a challenge that has 
tantalised surgeon and physician alike for generations. 
We are just beginning to understand the difficulties and 
to use available remedies profitably. For hydrocephalus 
the term “ curable ” may be premature, but “ untreat- 
able ” is probably obsolete. 


Annotations 


MICE AND MEN 

“THE best laid schemes o’ mice an’ men gang aft 
a-gley.” The less critical admirers of Burns have 
ascribed to him powers and knowledge which the humble 
Excise-man would have laughed to scorn. Though a 
peasant by birth, a pauper at times, and a patriot at heart, 
he was never regarded as a prophet, except perhaps by 
one of his biographers,** on the strength of his dying words 
to his wife. But now the poet may be acclaimed also as 
prophet for he has linked mice and men with a phrase 
whose significance is only now becoming apparent. 
Medicine and physiology today owe much to the mouse. 
If only for the Aschheim-Zondek test, womankind owes 
the mouse a debt of great magnitude: now it seems that 
this debt is increased tenfold by the contribution which 
studies of early pregnancy in the mouse are making 
towards an understanding of reproductive problems and 
especially reproductive failure. 

The first issue of the Fournal of Reproduction and 
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Fertility” includes an article by H. M. Bruce*® on 
pregnancy block in mice caused by the proximity of 
strange males. Bruce produces irrefutable evidence of the 
inhibition of pregnancy at an early stage by the exposure 
of the pregnant female mouse to contact with a male other 
than that responsible for the pregnancy. Only females 
with proved fertility were used, and their continued 
fertility was later re-established with a stud male. This 
discovery -was made initially, as in the case of so many 
others of far-reaching significance, by accident in the 
course of other experiments. 

By “‘ pregnancy block” is meant essentially the failure 
of pregnancy and pseudo-pregnancy proved by the return 
of cestrous 3-4 days after the introduction to the strange 
male. There is some evidence that this failure of 
pregnancy is due to lack of luteal function resulting from 
inadequate pituitary gonadotrophic secretion. Bruce and 
Parkes ** have shown that the “ block ” may be preven- 
ted by the administration of the lactogenic hormone to 
the recently mated female while she is exposed to the 
strange males, and microscopically the ovaries in cases of 
suppressed pregnancy show various degrees of pituitary- 
ovarian response. That the block to pregnancy is extero- 
ceptive, and produced through the central nervous 
system, probably as a result of olfactory stimulus from the 
strange male, is suggested by the production of the same 
effect when the female is merely placed in a container in 
which males have previously been housed. Moreover, 
the effect is virtually abolished by the previous removal of 
the olfactory bulbs of the female.*° The effect is less 
evident, in the case of direct contact, in parous females 
than in multiparous females, though both respond 
equally well to the presumed olfactory stimulus.‘ There 
is even some evidence that the presence of other females 
may have some protective effect, suggesting that the 
harem influence may be beneficial towards fertility. 

It may be regarded as stretching the imagination too 
far to suggest that even in the mouse psychological 
factors may be responsible for what amounts to an 
abortion of the “ blighted ovum” type. Nevertheless this 
highly suggestive experimental work in the mouse is of 
especial interest in conjunction with recent observations 
on the possibility of psychological causes of sterility and 
recurrent early abortion in the, human.*? 

This study by Bruce is an excellent illustration of the 
advances of the past two decades in investigations on 
fertility and super-fertility which have attracted the 
attention of veterinary, biological, and medical workers, 
justifying the establishment of the British Society for the 
Study of Fertility, and now of the new journal. 


LUMBAR INTRADISCAL PRESSURE 


Two years ago we commented on the need for further 
studies of the physical properties of the intervertebral 
disc.*® Nachemson “4 has developed a method of measuring 
pressure within the disc in postmortem specimens by 


37. Fournal \. Sorgen and Fertility, vol. 1, no. 1, pacarey. 1960. 
Edited C. R. Austin, National Institute for Medical Research, 
Mill Hil, at N.W.7. Published by Blackwell Scientific Publica- 
tions, Oxford. 4 i —— per year. 70s. per annum; single copy, £1. 

38. Bruce, H. M. ibid. p 

39, Dee, ie a. A. S. Proceedings of Society for Endocrinology, 

ay 5, 4 

40. Bruce, H. M., Parrott, D. M. V. oe tag 131, 1526. 

41. Bruce, H. M. Nature, Lond. 1959, 105, 184. 

42. Peberdy, G. R. Psychogenic ine and the Theory of Functional 
Reversion. Proceedings of the Third World Congress on Infertility, 
Amsterdam, 1959. 

43. Lancet, 1958, i, 1214. 

44. Nachemson, A. Lumbar Intradiscal Pressure. Acta orthopad. scand. 
1960, suppl. 43. 








means of a hollow needle with a side hole over which 
polyethylene is stretched. The needle and tubing is 
inserted into the disc, and the pressure changes within it 
are transferred through the polyethylene tubing to a 
copper membrane the movements of which are measured 
by strain gauges. By orientating the membrane and the 
needle in three directions Nachemson has shown that the 
distribution of stress in the nucleus pulposus in all but 
the most severely degenerated discs is hydrostatic, and is 
uninfluenced by variations in the external loads and is 
unchanged with age. When the disc is not loaded the 
nucleus appears not to be under pressure. The pressure 
on the annulus fibrosus has also been calculated, and 
apparently as the area of the nucleus pulposus decreases 
the vertical stress on the annulus increases. According to 
Nachemson, about 80% of the weight in the spine is 
carried through the posterior bony elements. 

It is a pity that this method is, it seems, inapplicable 
to pressure changes in severely degenerated discs; and 
the findings, of course, must be considered in relation to 
the conditions in postmortem specimens, although there 
is little evidence that these differ materially from those in 
life. 


DISORDERED PULMONARY FUNCTION 


THE past two decades have brought enormous advances 
in the methods of assessing respiratory function. With 
regard to ventilation the closed-circuit helium dilution 
method of measuring functional residual capacity provided 
a ready means of determining all divisions of lung volume, 
taught us much about the ventilatory defects of emphy- 
sema, and showed the sharply different pattern presented 
by fibrotic lesions. The more dynamic methods that 
followed—the maximum breathing capacity and the 
various measurements of expiratory flow-rate—have 
proved more accurate means of assessing the degree of 
ventilatory defect and have shown that air-flow obstruc- 
tion is the dominant factor in bronchitis, asthma, and 
emphysema. Today the peak expiratory flow-rate 
(P.E.F.R.) measured with a Wright meter?! provides the 
most sensitive and at the same time the simplest measure- 
ment of ventilatory function. Defective distribution of 
inspired air, which is such an important part of the dis- 
ordered function in the emphysematous, is measured 
guickly and easily with a nitrogen meter,’ but this defect 
is also apparent from the protracted time required to reach 
equilibrium in measuring functional residual capacity by 
the helium method. Oxygen-15 is emerging as a gauge of 
ventilatory function ® and in centres equipped for its use 
it seems likely to replace bronchospirometry as an instru- 
ment of differential study. The recently developed mass 
spectrometer apparently has a similar field of usefulness. 

Blood-gas studies have become a routine measure in the 
assessment of respiratory disease, and the arterial anoxia 
and carbon-dioxide retention that ensue when alveolo- 
respiratory insufficiency is added to the ventilatory defect 
of emphysema are now well known. In consequence the 
clinical picture of the carbon-dioxide intoxication syn- 
drome is readily recognised, and we are aware of the 
dangers of oxygen poisoning. Campbell and Howell * 
have devised a very simple rebreathing technique which 
enables the arterial carbon-dioxide tension to be calculated 
from the carbon-dioxide content of the alveolar air, and 
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this promises to replace arterial blood samples in the 
confirmation of carbon-dioxide retention. 

Diffusion defects are the hallmark of alveolar capillary 
block,> which is the dominant functional defect in pul- 
monary sarcoidosis, radiation fibrosis, scleroderma, and 
the Hamman Rich syndrome. Arterial oxygen desatura- 
tion is evident on exercise and in advanced cases at rest, 
but the hyperventilation produces subnormal arterial 
carbon-dioxide tensions and ventilation studies show no 
increase in air-flow resistance. The diffusion defect is 
easily shown by the single-breath carbon-monoxide test 
in which a small, known quantity of carbon monoxide is 
inhaled and the breath held for ten seconds, the quantity 
of carbon monoxide in the ensuing exhalation reflecting 
the normality of diffusion. Dr. Milledge® has lately 
described a very simple method in these columns. 

The mechanical properties of the lungs have become 
one of the main points of interest. By means of an intra- 
cesophageal balloon, intrathoracic pressure is determined 
and the resistance of the lung to distension is measured.’ 
This so-called compliance is reduced in fibrosis and 
obstructive bronchial disease, but the conditions are 
differentiated by the shape of the diagram. 

Two of the most notable therapeutic advances have been 
the introduction of tracheostomy ® for patients whose 
life is endangered by their inability to rid themselves of 
bronchial secretions, and its combination with inter- 
mittent positive-pressure ventilation® in obstructive 
bronchial disease associated with carbon-dioxide retention, 
in postanesthetic carbon-dioxide retention, and in hypo- 
ventilation syndromes resulting from barbiturate poison- 
ing, poliomyelitis, myasthenia gravis, polyneuritis, or 
intracranial injury or disease. 

The present position is clearly and concisely set out in 
the April issue of the British Fournal of Diseases of the 
Chest, which contains all the communications given at a 
symposium on disordered pulmonary function held last 
October by the University of Birmingham, where Arnott, 
Donald, and their coworkers have been responsible for 
so much of the new knowledge. 


HYGIENE IN THE AIR 


Our railways antedated the practical applications of 
bacteriology by half a century—which may explain the 
uncleanable water-tank on the carriage roof, the sordid 
refreshment rooms (now being improved slowly), and the 
simple method of getting rid of excreta. Air travel being 
younger calls for higher standards, and if all the world 
complies with the suggestions on the hygiene of air travel 
put out by W.H.O. ?° it will be many years before changes 
are needed. 

Air travel has some problems of its own. From the 
necessities of geography large airports are likely to be 
built far from piped water-supplies and sewage. Some of 
these sites will be infested with mosquitoes. The chief 
reason (almost the only one) for air travel is speed: the 
processes of disinfection and disinfestation, and the supply 
of food and drink, must not lag behind. All equipment 
carried on board must be small and light by the standards 
of terra firma. If the health of the passengers is important 
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that of the captain and crew is far more so: it is not 
simply matter of convenience to protect them against 
sudden disabling disease. All this calls for more than 
extemporised modification of existing equipment. 

The aircraft is no longer an empty shell full of armed 
men eating bully and biscuits and disposing of all wastes 
through a small hole in the floor towards the stern. 
Flying at great heights it is a sealed missile which must 
carry all its excreta to journey’s end. An international 
airport must be more than a level concrete strip. It must 
have all the essential conveniences of a first-class hotel. It 
must have mobile tenders to supply the aircraft with clean 
water and food—some of it cooked or half-cooked—and 
others to carry away excreta and garbage for sanitary 
disposal. It must be free from flies, mosquitoes, and rats. 
This book contains practical advice on all these subjects. 
Some of it may seem rather pernickety: if meat is to be 
obtained from “sources under veterinary inspection ” 
very little will be put aboard at London Airport. But if 
every international airfield heeds these suggestions travel 
will be much safer for everyone. On one subject only is the 
booklet silent: how can one recognise the fellow-passenger 
who is incubating smallpox ? 

It is interesting to speculate on why W.H.O. has not 
produced similar booklets on travel by rail and road. The 
railways here and elsewhere could learn much from this 
publication which they could adopt almost at once—e.g., 
the construction of water tanks and sewage containers and 
the supply of partly cooked meals. The traveller by road 
goes at his own risk hygienically as in other ways. The 
state of the perimeter of the “ lay-bys”’ on our main 
roads is disgraceful. 


TOWARDS PREVENTION OF TRACHOMA 


In 1957 T’ang et al. isolated a virus in trachoma— 
a finding confirmed in our columns a year later by Collier 
and Sowa.? Matters have moved quickly since then. 
Workers in Saudi Arabia,’ Israel, and Formosa® have 
provided additional confirmation. There are several 
records of the induction of trachoma in volunteers, and 
an important overall study has now been made by 
Grayston and his associates ® working in Formosa. 150 
eye specimens obtained on that island were cultured in 
the yolk sac of developing chick embryos. Owing to 
bacterial contamination 34 specimens were discarded; and 
of the remaining 116, virus was isolated in 5 cases, 4 
coming from 34 cases of trachoma stage II, and 1 from 25 
cases of trachoma stage 111. No virus could be isolated in 
17 cases of doubtful trachoma, in 24 cases of follicular 
conjunctivitis, in 5 cases of normal conjunctiva, or in 11 
cases of trachoma stage 1. Complement-fixation tests 
revealed that the virus was serologically related to the 
psittacosis lymphogranuloma-venereum group. 4 volun- 
teers were inoculated in one eye with trachoma virus, 2 
with normal yolk sac and 1 with adenovirus type 4. The 
2 receiving normal yolk-sac material showed no response. 
In the early stages there was no difference in the 
ocular reaction of the 4 infected with trachoma and the 
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1 infected with adenovirus, but after two weeks the 
volunteer injected with adenovirus became normal, while 
those infected with trachoma showed progressive lesions. 
From these 4 patients trachoma virus was isolated on 
several occasions. As the experiment progressed two of 
the controls were inoculated with trachoma virus, so in 
all there were 6 inoculations. The clinical illness in the 
6 volunteers was more acute than in a patient with natural 
trachoma—both in the conjunctival reaction and in the 
lymphadenopathy. With the exception of 1 volunteer, 
the cornez had previously been so grossly damaged that 
it was not possible to establish whether pannus had 
developed in response to the experimental infection, but 
typical inclusion bodies were isolated in the corneal cells 
of 1 of these 5 patients, and pannus was observed in the 
1 patient with clear cornee. The trachoma virus was found 
to possess a toxin similar to that of the other members of 
the psittacosis/lymphogranuloma-venereum group in that 
it killed mice within twenty-four hours after intravenous 
inoculation. Inoculation established a rather mild and 
self-limiting trachoma infection in the Taiwan monkey, 
Macaca cyclopis, and virus could be isolated in these 
monkeys more than two weeks after inoculation. Apart 
from that, the trachoma virus was inert in a large number 
of animals on which it was tried. In-vitro tests showed 
that streptomycin was ineffective; whereas penicillin, 
chloramphenicol, the tetracyclines, and a sulphonap 


mide compound proved effective, chloramphenicol being’ 


the least satisfactory. 

A specially prepared antigen was used on 505 sera of 
schoolchildren from an area in which mild trachoma is 
endemic; 39% of the sera of 148 children with stage-11 
trachoma showed a high titre; 23-29% of sera from 
children with the following diagnoses reacted in the com- 
plement-fixation test: doubtful trachoma, stages 1, 111, and 
Iv, and “ chronic follicular conjunctivitis’. The serum 
of 1 child in a series of 57 with supposedly normal eyes 
was found to contain trachoma antibodies, but none of 11 
sera of children with folliculosis. Sera were also available 
from 34 persons of all ages and with all stages of the 
disease from areas of Formosa where more severe 
trachoma is endemic. 21 of these (62%) reacted in the 
complement-fixation test; in addition 8 out of 9 sera 
supplied from children in Egypt reacted. 

All 6 volunteers showed a complement-fixation-anti- 
body response in the course of their infection. The 
possibility of devising a skin test was investigated. An 
equivalent of a 2% yolk-sac suspension of the “‘ purified ” 
inactivated trachoma antigen elicits delayed tuberculin- 
type reactions when 0-1 ml. is inoculated intradermally in 
persons with various stages of trachoma. The reaction is 
most intense at twenty-four hours but persists for at least 
forty-eight hours. 

Trachoma virus, “‘ purified ” in much the same way as 
for the development of antigen, was used to produce 
trachoma vaccine. Different methods of use were 
explored experimentally. In monkeys the best antibody 
response was obtained with a “ purified ” strain given in 
two doses one month apart. Monkeys immunised against 
trachoma failed to take trachoma inoculation applied to 
the eye, and there appeared to be cross-protection between 
two different strains of trachoma virus. 

A final series of observations were made on man: 143 
medical and nursing students were divided into twelve 
random groups and given different amounts of three 
vaccines and placebo material. A live vaccine was 
apparently no more effective than an inactivated vaccine, 


and all students who received aluminium-particle vaccine 
twice had high titres. A study was also undertaken on 
some 500 children, half of whom were given aluminium- 
hydroxide vaccine and half placebo preparations. No 
serious reactions were observed, though vaccine was 
given to children as young as 2 months of age. That 
vaccines not only protect against infection but have a 
favourable effect on an existing infection was suggested by 
findings in 3 of the volunteers who were given vaccine in 
the course of their experimental trachoma. In them the 
titre rose further and clinical improvement was greater 
than in the 3 not so treated. 

’ These results open tantalising possibilities, but there 
are still some real difficulties to be overcome. The 
trachoma virus by all accounts is closely related to the 
psittacosis/lymphogranuloma-venereum group, which are 
known to set up foci of infection in mammals and birds; 
and, despite natural immunity after such infection, the 
animals are unable to rid themselves of these viruses 
completely,..so relapses occur. Likewise in man with 
** cured ”’ trachoma, relapse is known to ensue. Studies in 
animals with vaccines against virus of the psittacosis/ 
lymphogranuloma-venereum group have on the whole 
been disappointing, though there have been some mild 
successes. There remains therefore much to be learnt 
about natural and induced immunity against trachoma 
virus before clinical application becomes feasible. 


ANGIOGRAPHY IN CEREBRAL APOPLEXY 


THE challenge to the clinician over the treatment of 
acute cerebrovascular accidents remains acute,! for the 
crucial questions to which he seeks answers are still 
unanswered. The answers are, however, being sought, 
particularly by those attempting active treatment, either 
surgical (evacuation of hematoma, hemostasis of bleeding- 
points, or removal of a blocked segment of vessel) or 
medical (anticoagulation or control of hypertension). 

Bull et al.? have assessed the place of angiography in 
diagnosis of the acute stroke. Of 80 cases this method 
enabled the lesion to be identified.in 33, in 17 of which 
this had been inadequately or incorrectly assessed by 
clinical means. The complication-rate was 11%, but 
complications were all transient. Bull et al.* have further 
analysed the assessment of minor angiographic changes in 
23 cases of cerebrovascular disease. Comparison was 
made with the findings in an equal number of cases in 
which clinical effects of vascular disease were not apparent. 
The reports of three observers were compared over two 
separate readings in “ blind” trials. Where agreement 
was close the most reliable criteria for distinguishing the 
cases of cerebrovascular disease from the normals were 
irregularity of vessel wall and variations in calibre. 
Tortuosity of vessels and abnormal configuration of the 
T-junction of the carotid artery with its main branches 
were apparently unrelated to the degree of cerebro- 
vascular disease. (Cases of gross occlusion or displace- 
ment of vessels, aneurysms, and arteriovenous abnormal- 
ities were excluded from the series.) At one of the read- 
ings agreement between two of the three observers was 
significantly better than that which could have been 
associated with chance, but otherwise agreement was no 
better. Disagreements between the two readings were as 
numerous as, and in the abnormal series more numerous 
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than, agreements. A tendency of two observers to call 
films normal was reflected in the statistics: they diagnosed 
correctly more ‘‘ normals ” than “‘ abnormals ”’. 

At the end of the diagnostic road lies still the unsettled 
question of treatment. Here the overriding difficulty is 
that of finding a control group to match a similar group 
treated actively. Scott * considers that the late follow-up 
of spontaneous cerebral hemorrhage into the internal 
capsule treated by immediate surgical operation justifies 
such treatment: “ Probably all of these patients would 
have died without operation.” But where are the statistics 
to justify such a statement ? At necropsy old hemorrhagic 
cysts are found in the brain years later. In this common 
condition, what is the mortality-rate? Scott points out 
that the operative mortality for hematoma of the temporal 
lobe is low, and 3 of his 7 cases were alive seven to eleven 
years later; but, as regards the brain generally, small series 
of less than 10 cases account for seventeen out of nineteen 
reported series in which operation was undertaken, the 
operative mortality varying from 0 to 100%. Statistics of 
conservatively treated cases are confined to reports of 
cases vertified by necropsy: it is hardly surprising that the 
mortality-rate of cases treated conservatively is then 
discovered to be 100%. We simply must not ask the 
wrong questions in mathematical language because we 
cannot find an answer to the right ones in English. Even 
the selection of cases in which the non-dominant hemi- 
sphere is affected would be generally considered to weigh 
in favour of survival, as the hemiplegic, aphasic patient 
who survives an initial stroke commonly dies subsequently 
in a state of inanition. Where thrombosis occurs in a 
small vessel, as opposed to a main stem, active treatment 
by anticoagulants is at present thought to be contra- 
indicated owing to the danger of hemorrhage. * As Bull 
and his colleagues remark: 

* Until the value of the various forms of treatment is known, 
the place of angiography as a step towards definitive treatment 
cannot be finally assessed. Meanwhile angiography is clearly 
not justified for all patients with an acute stroke, but centres 
with the facilities should continue their endeavours to assess 
the place of angiography in the management of acute strokes in 
relation to the methods of treatment available.” 


DURATION OF IMMUNITY AFTER 
POLIOMYELITIS VACCINATION 


WE do not yet know how long immunity to poliomyelitis 
will persist in those given a full course of killed vaccine 
comprising two or three primary doses and a booster dose 
while antibodies to the primary course persist. The 
studies demonstrating the effectiveness of vaccination in 
the field have all been made within a few months of 
completion of vaccine courses. 

A little more is known about the persistence of anti- 
bodies. Follow-up studies have lately been reported on 
children originally vaccinated in the field trials in the 
U.S.A.’ and in this country,® and also on young adults 
in this country.® The difficulties of this sort of assess- 
ment are clearly brought out in the American study by 
Brown and Napier,! which showed a high incidence of 
natural poliomyelitis infection i in the children i in the four 





4. Scott, M. F. Amer. med. Ass. 1960, 172, 889. 

5. Sibley, W. A., Morledge, J. H., Lapham, L. W. Amer. J. med. Sci. 
1957, 234, 663. 

. Marshall, J. ¥. Neurol. Neurosurg. Psychiat. 1959, 22, 347. 


} 3 ange 1960, 84, 463. 
8. Logan, J. S., Field, » Macrae, A. D., Miller, A .» Tobin, J. O’H. 
Brit. med. oA 1960, die oo 


9. sone, 5. a Beswick, T. S. L., Miller, A., Tobin, J. O’H. ibid. 
Pp. k 


Brown, G. _ =a arte J 9 


years after they were first vaccinated. Thus it was 
calculated that 57% became infected with type 1 virus, 
73% with type 2, and 42% with type 3. (These figures, 
incidentally, are additional evidence that killed vaccine 
does not materially limit alimentary infection with polio- 
viruses.) Despite this high incidence of infection, it 
was found that of 135 children first vaccinated in 1954 
and given a booster dose in 1955 25%, 7%, and 30% 
lacked antibodies to poliovirus types 1, 2, and 3 
respectively by 1958. In the British investigations * it was 
found that all of 27 individuals (except 1 child for type 1 
whose serum was tested only at 1/16) still had antibodies 
two years after a booster dose. The majority of the 
children responded well to a fourth dose of vaccine, 
producing titres of over 1/1000 to all three types by the 
colour-test method of titration (although the titre was 
about ten times lower by a cytopathic inhibition test). 
In the two years that followed the booster dose there was 
nearly a fivefold decrease in titre. A similar follow-up 
study of 54 public-school boys ® and medical personnel 
gave very similar results. In this group there was no 
evidence of reinfection, and again it was calculated that 
the average fall in titre was about fivefold in two years, 
although the differences between individuals was notable, 
some showing much greater rates of fall than others. 
Lennette and Schmidt?® in a study of poliovirus- 
neutralising antibodies after clinically manifest infection 
observed a similar fall in type-1 antibody titre in two years, 
so it seems to make little difference whether the antibodies 
are induced by active infection or by killed vaccine. Dane et 
al.41 have shown that a similar rate of decline of antibodies 
follows the administration of an attenuated vaccine. 


Salk }* with killed vaccine and Koprowski? with at- 
tenuated vaccine have found that in a few children anti- 
bodies persisted for much longer than these average rates 
of decline would suggest, but in view of the wide variation 
between individuals this is not too surprising. As Kendall 
et al.® say, it is those with a greater than average rate of 
decline of antibody who need protection. They conclude 
that titres of at least 1/100 are required after a third dose to 
ensure adequate protection for five years and a satisfactory 
response to a booster dose. At present killed vaccine, while 
substantially achieving this for types 2 and 3, produces 
this level for type 1 in only 70-75% of subjects. Vaccine 
with a more potent type-1 component is therefore required, 
and with vaccines at present available a fourth dose is 
recommended two years after the third, at least for 
specially exposed groups (for example, young adults 
going overseas). The reported findings with living vaccine 
are not yet extensive enough to establish whether this will 
give better results. At the recent Moscow conference on 
living vaccines a group of Estonian children were reported 
to have geometric mean titres of 1/52, 1/162, and 1/128 for 
types 1, 2, and 3 respectively after attenuated vaccine." 
The results for killed vaccine in the first Medical Research 
Council trial }° after two doses were 1/78, 1/283, and 1/118, 
and after a booster dose greater than 1/1000 for all three 
types. Too much should not be made of such comparisons 
of antibody titres obtained in different laboratories, as 
minor technical differences can make great differences in 
actual titre obtained. 

10. ‘Lennette, E. H., Schmidt, N. J. Amer. F. Hyg. 1957, 65, 210. 
11. gt ”, Dick, G. W. A., Briggs, M., Nelson, R. Brit. med. F. 1958, 
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INTEGRATION OF PREVENTIVE 
AND CURATIVE HEALTH SERVICES 
THROUGH COMPREHENSIVE LOCAL 
ADMINISTRATIVE UNITS 


J. F. GALLoway 
M.D. Lpool, D.P.H., D.P.M. 
MEDICAL OFFICER OF HEALTH, WOLVERHAMPTON 


In 1946 the Minister of Health had to obtain the 
doctors’ cooperation for the proposed National Health 
Service, and answering their every prayer he disregarded 
the advice of the minority report of the Poor-Law Com- 
mission (1909), the Royal Commission on National 
Health Insurance (1926), and his immediate predecessor 
(Government white-paper 1944). He not only arrested 
a century’s trend towards local government, but reversed it 
by sacrificing the local authorities’ hospital services to 
ad-hoc regional boards. Now, after nearly twelve years, 
the National Health Service has developed a recognisable 
form, and both its good and bad points are obvious. 
There is evidence that doubt is resurging about its 
organisation, and this is unavoidable so long as the 
inherent defects in its structure are unremedied. 


Changing conditions are bringing the activities of 
sanitary, housing, welfare, hospital, practitioner, and other 
domiciliary services closer together than ever before. 
Local authorities are the obvious amalgam to hold these 
services together; but they have failed to achieve 
recognition, for two reasons: 


1. Not all local-government areas are large enough to meet 
the needs of 1960. This is understandable, considering that 
they originated with limited functions to combat the poverty 
and insanitary conditions of the early 19th century. Fortun- 
ately the Local Government Commission is now trying to 
devise areas more suited to the industrial development of the 
20th century that has produced the conurbations where almost 
half the population now live. 


2. Most doctors consistently refuse to work under local 
government, though it is our indigenous form of democracy. 
Elected representatives, whether local or national, may tend 
to be distasteful to people who are trained to observe closely 
and to judge impartially and who consequently resent those 
whose weapons are demagogy and imperviousness to dissenting 
opinion. In local government there is also a prominence of 
party politics that in their present form are little related to 
the needs of the day and are distasteful to the politically 
uncommitted section of the community. Doctors also base their 
objection on the belief that both lobbying and patronage— 
with its converse, servility—are more likely to be found among 
those on the electoral than among those on the medical 
register. 


However, so long as democracy is considered a good 
thing, we must expect to have leaders described by 
Wilfred Trotter as typical of the herd though coarser 
and louder than the rest. Moreover, during the past 
decade party politicians, to survive in local government, 
have had to become conscious that they represent min- 
orities in the community and that their words and deeds, 
fully reported by the Press, must not offend the common 
sense and common decency of the floating vote. Doctors 
also have learnt that the number of vacancies in general 
practice open to all doctors by advertisement is sub- 
stantially less than the number of practitioners who 
retire or die; that appointment to consultant rank is so 





rare without the support of a patron at a teaching hospital 
that for a registrar to leave an overstaffed teaching 
hospital for an understaffed peripheral hospital is profes- 
sional suicide; and that there are to be wider fields for 
anonymous monetary awards—a method of distributing 
public funds that was thought to have ceased with the 
fall of the Duke of Newcastle’s Ministry of 1757. Doctors 
still do not like local government, but they are disliking 
it less than they did. 

What then does the future hold if reform of local- 
authority boundaries gives efficient and effective adminis- 
trative units and doctors become less suspicious of the 
vagaries of democracy? What possibilities are there for 
future integration ? 


FIRST STAGE: COEXTENSIVE SERVICES 

An essential step towards rationalisation of the National 
Health Service is for all three branches to be administered 
in units which geographically are coextensive. The past 
decade has shown that there are limits to an expansion 
of hospital care. Capital costs are high; medical and 
particularly nursing staff cannot be recruited easily, and 
conditions and salaries good enough to attract and keep 
staff make hospital care expensive. The rational answer 
is a compact and highly efficient hospital service with a 
rapid turnover supported by comprehensive domiciliary 
services and community care. The outline of this already 
can be seen in the investigation of home conditions by 
local-authority staff to select for admission to hospital 
those patients with the greatest need, in the work of the 
home-nursing service and the domiciliary midwifery 
services which allow patients to be discharged from 
hospital earlier, and in other local-authority activities 
such as welfare accommodation, special housing provision, 
and hostels and training centres for the mentally dis- 
ordered. 

These arrangements, which circumstances are com- 
pelling local authorities to develop, are made more easily 
when hospitals have to deal with only one. local health 
authority. Similarly, in general practice help with 
infant-feeding problems, the persuasion of parents to 
have children vaccinated and immunised, the investigation 
of problems of old age and social inadequacy, domiciliary 
midwifery, and the work of the home-nursing and home- 
help services, are all examples of the growing oppor- 
tunities for partnership between the local health authorities 
and the practitioner. Close, friendly, and harmonious 
understanding between them is easier when he has to 
cooperate with the staff of only one authority. 


SECOND STAGE: LOCAL ADMINISTRATION BY ONE 
AUTHORITY 

The advantages of coextensive units are obvious. 
Further, nothing outweighs the advantages which would 
accrue from their local administration by the same 
authority. Only when one authority holds the purse- 
strings for both hospitals and community care can money 
be spent efficiently. Only then does it become profitless 
for the hospital to renounce its responsibility for nursing 
the bedridden. Only then can the cost of providing 
houses fit to nurse people in, or of additional occupation 
centres, or of a smoke-free atmosphere, or of more 
home-helps, more home-nurses, more domiciliary mid- 
wives, and more mental-welfare officers be compared 
with the cost of more hospital accommodation. 

A single authority of this kind could not be separated 
from local government, because housing, welfare, and 
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environmental control are of necessity local matters. 
These require direct personal contact between the needy 
person, the appropriate official, and the local councillor. 
The incurable defect of services based on Whitehall is 
that the purveyor of an unsatisfactory service is not 
within reach of the dissatisfied customer. The same defect 
of remote control exists in the regional organisations, 
and indeed in the health services of some local authorities 
where there is a two-tier system. Then the public may 
find no-one in authority at the town hall to deal promptly 
with inquiries or complaints about the health services, 
and the coordination between these services and the 
environmental services of the minor district authority 
may be inadequate. 


STRUCTURE OF A LOCAL COMPREHENSIVE AUTHORITY 


Hospital management committees need more power, more 
control over their capital and revenue budgets, freedom 
from the rigid hold of the regional hospital boards, and 
access to money raised locally. They must be acknow- 
ledged to be part of the local community and there 
should be a revision of their constitution. 


In practice a third of the committee are local-authority 
members, a third are doctors, and a third people who are 
either the well-to-do and their political dependants or are the 
nominees of organised labour and its allied activities. Members 
of political coteries who have never faced the electorate are 
no more suitable than those who have, and should be replaced 
by people chosen from the elected representatives of the 
people. The resulting ratio of one-third doctors and two-thirds 
elected representatives would be healthy, for it would remind 
the doctors that the purpose of the organisation is to serve 
the community and it would give an increased number of 
elected representatives an opportunity of witnessing the 
activities of people who can fulfil their hopes and desires in 
life without surrendering their consciences to a political 
machine. 


Members of a hospital management committee who 
also have experience of the functioning of a major local 
authority know that the work of the hospital management 
committee could be done at least as well by a local health 
authority on which there was suitable medical representa- 
tion. It is difficult to avoid the conclusion that, though 
the existing staff of the hospital management committee 
should be retained, the committee itself should be 
transformed into a statutory committee of the local 
authority serving the majority of the patients—but 
distinct from the health committee, and with statutory 
medical representation on it. The problems of patients 
from other areas and the size of the expenditure differ 
little from those of the education committees; in 1957-58 
£544 million was spent by the taxpayers and rate- 
payers of England and Wales on education services 
compared with £506 million on the National Health 
Service. 


Executive councils have to deal with a much larger 
public demand than the insurance committees which 
they replaced. They serve as useful mouthpieces for 
general practitioners, helping them to feel that they retain 
a measure of self-government in the service. Since 1948 
no new duties have been imposed on the councils, and 
circumstances have changed little since 1926 when the 
Royal Commission on National Health Insurance said 
of insurance committees: 

“in real fact these committees have not now sufficiently 

extensive or sufficiently improved duties to justify their 

existence as independent administrative bodies. . . . The 


duties are now of a routine character and could equally well 

be performed by the same officials working under the 

control of the local authority ”’. 

Regional hospital boards should continue but with 
diminished executive responsibilities. Their relations 
with hospital management committees would change if the 
latter received money directly from the Treasury aug- 
mented by a contribution from the local rates. The 
regional boards should continue to be responsible for 
overall planning and for consultant services. The senior 
administrative medical officer, with colleagues experienced 
in general practice and epidemiology, should undertake 
the duties not only of the Ministry’s hospital officer in 
the region but also other responsibilities for the Ministry 
relating to general practice and local-authority health 
and welfare services. The senior administrative medical 
officer, with the combined duties of hospital officer and 
regional medical officer, would become the medical 
representative of the Ministry in the region, supported 
by a board with advisory functions. The portion of the 
board personnel not drawn from the university and the 
medical profession would be recruited from local 
authorities rather than from the spiritual descendants of 
the county justices. 

DISCUSSION 

In 1952 Sir James Ross enunciated the problem set for 
the National Health Service in reconciling finance and 
policy: 

“The factors in any development of health policy are of 
course not static, neither the liabilities in types of ill health and 
in incidence of illness nor the advance of medical science. 
But one general trend, it is submitted, should be approved in 
principle and encouraged, both for prevention and for econ- 
omy, which go hand in hand. The cheapest and best of health 
measures is prevention, whether absolute prevention or 
prevention by treatment in early stages. The next is treatment 
in the home for all cases which lend themselves to it, and the 
enhancement of the general practitioner will in itself greatly 
enlarge the range of home treatment. The third is treatment 
in hospital, where again the methods of hospital treatment, as 
the doctors teach us, can be developed in a way to bring a 
most valuable asset of power and economy. If it is said that 
this is common form, let it be registered that it is"common 
form, to establish the fashion of thinking and as a test of 
every new development.” 

Today what we need most in the health service are 
comprehensive authorities responsible for the day-to- 
day running of all local services, both preventive and 
curative, but with regional control and Ministerial 
direction. 

To suggest that this comprehensive authority should be 
an improved local authority is not to ask for the clock to 
be turned back to the days before 1948. The stimulants 
injected into thé hospitals by the National Health Service 
were money (they have had 60% of N.H.S. expenditure 
every year) and regional planning, neither of which is 
the prerogative of an ad-hoc board. The suggestion now 
is that because such large amounts of public money are 
being spent there should be more elected representatives 
rather than fewer. No-one understanding the present 
system of hospital administration and esteeming economy, 
efficiency, and democracy could commend it; but so far 
it has remained a closed book to those outside it and a 
subject rarely discussed by those within it. This silence is 
unlikely to continue indefinitely, for the Select Com- 
mittee on Estimates which investigated the running costs 
of hospitals scrutinised and criticised the relation of 
boards to management committees. Later Mr. Enoch 
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Powell, M.P., observed that regional boards might be one 
source of economies in the health service, and he won- 
dered whether economy in administration and a more 
effective direction of expenditure could not be obtained 
by a more direct relation between the Ministry and the 
hospital management committees. These are signs that 
the hospital and specialist services may not enjoy 
indefinitely their immunity from critical examination. 

The administrative change that I am now suggesting 
may at first sight seem too complex to some, and dis- 
tasteful to others who have a vested interest in maintaining 
the present system. But given reformed local authorities, 
it would in fact be simple to introduce, because so much 
would remain as before and no executive heads need roll. 
It would be an integration and not a take-over bid. 

For example, the executive council would continue 
unchanged except that its area would be that of the new unit, 
and its officials would be paid by the new authority. General 
practitioners would still be paid out of the central fund through 
the executive council, and only the day-to-day administration 
would become a rate-borne charge. Similarly the officers of 
hospital management committees and regional boards would 
continue in their present posts, the only difference being that 
the former would be officers of an authority controlled by 
locally elected representatives (as the medical officer of health 
has been for a hundred years) and the latter would be paid 
directly by the Ministry of Health. 

Local government already houses 25% of the popula- 
tion, delivers 35% of all babies, waters 70% of the 
population, cremates 80% of those who require it, 
educates 93% of the children, and accommodates almost 


—. 


100% of the aged who are living in special accommoda- 
tion. Both political parties value it, the Left because it 
can counter the intentions of a Right wing government 
and vice versa. The central Government’s increasing 
reliance on local government is obvious, and nowhere js 
this clearer than in the health services, now that mental 
illness and chronic infirmity are the outstanding problems, 


CONCLUSIONS 
The medical services of this country have limped along 
their separate ways since the opportunity for their 
integration was rejected in 1911, when curative medicine 
was left a private responsibility and only preventive 
medicine was made a public one. There are powerful 
arguments in favour of comprehensive health services 
based on local administrative units, the formation of 
which is within the power of the existing Local Govern- 
ment Commission. Parliament is becoming dissatisfied 
with the control of the National Health Service; local 
authorities are dissatisfied with the existence in their 
areas of independent organisations serving the local 
population and maintained out of public funds; and the 
public are dissatisfied with their inability to inquire, 
question, or criticise. 
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ROYAL COLLEGE OF PHYSICIANS 
OF LONDON 
REGENT’S PARK PLANS 


THE college has accepted the plans prepared by 
Mr. Denys Lasdun, F.R.1.B.A., for its new building at the 
south-east corner of Regent’s Park. The original building 
of Someries House, which stands on the site, was designed 
by Nash, but “ as much again has been added to it ” and 
the Gorell Committee recommended that it should be 
demolished. The new building will, however, stand 
among Nash houses and Mr. Lasdun has designed a 
four-storey building which will stand no higher than the 
Nash terraces. Its walls of ivory-coloured vitreous 
mosaic and contrasting blue-grey brickwork will harmonise 
with their stucco and their slate roofs (fig. 1). 

The principal rooms are 
grouped round a garden on the 
south side (fig. 2). The main 
entrance will be at the west, 
facing Regent’s Park. Cars will 
approach from St. Andrew’s 
Place past the lecture-hall, the 
facade of which will appear as 
a high raked brick garden wall. 
There will be parking-space 
on the site. The library, on the 
upper floors immediately over 
the main entrance, will be 
reached by the main staircase, 
which rises from a spacious hall 
in the centre of the building. 


with accommodation for over 200 diners. It may also be used 
for lectures and meetings, when 350 people could be accommo- 
dated. Separate! from the dining-room by a hydraulically 
operated movable partition, and looking out over the garden, 
will be a long room which will be used for receptions and com- 
mittee meetings. Both the library and the dining-room are 
two floors high with galleries at the upper level which have been 
projected outwards. Opposite the foot of the main staircase, 
also overlooking the garden, will be the censors’ room, which 
will be lined with the Spanish oak panelling which was originally 
part of the college’s house in Warwick Lane, and which is now 
in the present college. Beyond the censors’ room to the east 
are the principal officers’ rooms and the main committee and 
council rooms. The top floor will be mainly occupied by library 
offices, bookstacks, and a reading-room. In the part of the 


building fronting on Albany Street are the kitchens, service 
entrance, secretarial offices, and president’s flat. 
Running south from the entrance, towards St. Andrew’s 








For meetings the library will 
hold 400 people. Facing the 
library at the head of the main 
staircase will be the dining-room 





Fig. 1—Model of the new building showing raked wall of lecture hall and main entrance. 
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Place, is the main lecture hall, which will hold 300 people. It 
will have a stepped floor and will be equipped for showing 
films and slides; there will be soundproof booths for five 
translators at the back of the hall. The roof of the lecture hall 
will be covered with copper sheet. A smaller lecture room, 
holding about 50 people, will be on the lower ground-floor at 
garden level. Facing the garden at this level will be the staff 
dining-room and common-rooms for members and fellows. 
Cloakroom accommodation for 600 people will be provided in 
a lower hall below the main entrance. There will be direct 
access between the main lecture hall and the cloakroom 
accommodation so that the lecture hall could be sublet as a 
self-contained unit. 

The double tower on the roof contains motor-rooms for the 
lifts and ventilating-plant. 

The design has been commended by the Royal Fine 
Art Commission. If, as is planned, access to the site is 
gained early next year, the building, for which the college 
has received a grant of £450,000 from the Isaac Wolfson 
Foundation, should be completed during 1963. 

Fig. 2—Site plan: 
A, main entrance for vehicles; B, main entrance for pedestrians; C, main 


exit for vehicles; D, service entrance; E, parking area (approximately 40 
cars); F, main entrance; G, garden court; H, lecture hall; J, pool. 
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THE SIGNIFICANCE OF 
EXTREME MANDIBULAR MOVEMENTS 


R. G. EVERY 
B.D.S. N.Z, D.D.S. Northwestern, U.S.A. 

Most mammals sharpen their teeth. This ensures that 
the teeth are effective tools and weapons. In the civilised 
human, the instinctive motion producing sharpening by 
attrition has become culturally unacceptable, and there- 
fore it is repressed soon after birth. The primitive 
hominid, particularly in the pre-tool era, would have im- 
mediately extruded his mandible laterally when in the 
appropriate stress situation. The movement would have 
been combined with display of his main weapon—his 
teeth—as a snarl. Although this instinctive act in civilised 
Homo sapiens has been apparently eliminated, it neverthe- 
less occurs during sleep. It has therefore been merely 
repressed. Mandibular movements achieve the sharpening, 
an apparently deep physiological need, in spite of any in- 
hibition which may have been imposed upon its overt 
conscious acceptance. 

Such activity during sleep, not being limited by pain, is 
apt to exceed the useful range of sharpening. Intense 
muscular activity, which an observer may easily confuse 
with stretching and yawning, extrudes the mandible until 
the soft tissues adjacent principally to the coronoid process 
are contused. This contusion occurs with intense acute- 
ness when the mandible is laterally extruded into uni- 
lateral dislocation of the temporomandibular joint. How- 
ever, it seems that this position may not be achieved as a 
result of lateral extrusion only, but from first opening 
widely until there is bilateral dislocation. In certain cir- 
cumstances the violent double resolution which follows, 
combined with intense lateral extrusion, redislocates one 
condyle in a forward position as the teeth come in contact. 
Contrary to popular belief, dislocation of the temporo- 
mandibular joint by opening is a normal physiological 
function. The sudden resolution which follows is designed 
to achieve rapid acceleration of the mandible, effecting a 


hammer-like blow of the sharpened chisel teeth, which are 


to penetrate a material that has already separated the jaws. 
(When this is understood, the term “dislocation” as 
applied to the temporomandibular joint needs definition. 
Especially as it is known that most people can produce 
some degree of this movement voluntarily). 

However, during sleep, without material separating the 
jaws, this sudden resolution towards a lateral position, 
when continued produces a complete overlapping of 
posterior teeth, and thus a leverage, and a rotation of the 
mandible with lateral displacement of condyles. These 
condylar positions are nearer to, if not actually, true 
dislocations. 

Unilateral forward dislocation with occlusion of the 
teeth then becomes the abnormal acutely traumatic 
achievement of a cultural inhibition of a powerful instinct. 


EVIDENCE 

The evidence which led to the hypothesis that such 
extreme mandibular movements and dislocations occur 
has been provided by a study of the psychopathology of 
repression and intraoral and extraoral signs and symptoms. 
This work has been in progress for some eighteen years. 
The details of the large amount of material collected will 
be published in later papers. 

The principal physical evidence has been the correlation 
of facial pain with the markings on the teeth. Other 
evidence has concerned the relation between feelings and 
emotions and salivary changes as observed clinically. In 
addition there are the effects of inflammation, ulceration, 
and scarring on the oral tissues. 

And again there are the effects on the oral tissues of the 
various types of pressures, as seen from the markings on 
teeth of attrition, abrasion, fractures, and bruising. Par- 
ticularly are these pressure effects noticeable when the 
tissues are influenced by chronic salivary changes, mostly 
of orthosympathetic innervation. 

The characteristic mammalian aggressive display of 
teeth as weapons involves almost the entire musculature of 
the head and neck—particularly when the head is tossed in 
demonstration of the manner in which the displayed 
weapons will be used. Thus in sleep, when dreams keep 
one asleep in spite of injury, the often prolonged and 
repeated mandibular movements result in strained muscles 
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and ligaments, affecting extensive regions. This is one 
class of injury. 

Another is the contusion which occurs when one bone 
abnormally approaches another. There are two divisions 
of this injury: the one when there is extreme lateral thrust 
in sharpening of teeth, and the other when there is forward 
unilateral dislocation resulting from a “‘ bite to kill”. The 
former of these may occur on its own, but certainly be- 
comes significant when preceded by the latter. 

Contusion is caused by the approximation of the coronoid 
process to the maxilla, and to the zygomatic arch; the 
approximation of the condyle to the styloid process, to the 
spine of the sphenoid bone, and to the tympanic plate. 
Intraorally there is the approximation of the maxillary 
posterior tooth to the ramus of the mandible. The amount 
of contusion, however, depends more on anatomical 
relations than on the degree of repression. 

Pain from such injuries radiates throughout the muscula- 
ture involved, either as a result of shock waves to the 
relative origin or insertion, or from inflammation travel- 
ling along the sheath of the muscle fibre. There is much 
direct vascular disturbance and indirect disturbance of 
structures more remote but still related to that particular 
vascular supply. There is a similar pattern of neural 
disturbances. 

After the injury, the sufferer when awake is apt to evoke 
the pain from such movements as speech and mastication, 
and sometimes unavoidably does so. Add to this situation 
the normal vascular variations throughout a day, there is 
then produced much confusion of symptomology ranging 
from a simple headache to tic douloureux. The appro- 
priate lateral sharpening thrust will usually diagnostically 
evoke or exaggerate the symptoms. 

The structures which may be involved are diverse and 
include, apart from the general musculature, the ear, eye, 
throat, maxillary sinus, and brain. Intraorally the struc- 
tures concerned are the tooth substances, their supporting 
membranes, and the alveolar bone. In fact development of 
dental arches and positioning of teeth are influenced. 

These mandibular movements also influence cranio- 
facial development as well as that of the mandible itself. 
This is inferred from a study of some variables, and of some 
constants in human bone structure. Intercondylar dimen- 
sions vary little from one mandible to another, but the 
heights of their rami do. Relative heights of coronoid pro- 
cesses to condyles vary greatly, as do their relations to the 
zygomatic arches. Examination of skulls reveals that in 
some the coronoid process lies entirely below the zygo- 
matic arch, whilst in others it is well covered by the arch. 
There are, of course, extreme variations of the styloid 
processes. It is these variations which largely determine 
the symptoms. 

One extremely interesting and significant constant not 
only confirms much that is related to this syndrome but is 
of anthropological interest in the development of the 
hominid skull. It incidentally provides an accurate method 
of matching a mandible to a cranium (with its attached 
facial bones), becoming especially useful when no teeth 
are present. When the two condyles (of dry bones) are 
dislocated and the teeth, if present, are approximated in a 
forward position of occlusion, then the contour of each 
coronoid process fits accurately against the contour of the 
inner surface of each zygomatic process of the maxille. 
(Variations in some skulls place them against the maxillary 
processes of the zygomatic bones.) 

The markings on teeth which helped to direct my 





attention to, and provide an explanation for, the syndrome 
here described are attrition, abrasion, erosion, fracture, 
and bruising. Attrition is a loss of tooth substance caused 
by rubbing upper and lower teeth together in the absence 
of food. That is to say, it is caused by non-masticatory 
movements with the teeth in contact. It can be readily 
distinguished from abrasion caused by the friction of food 
on the masticatory surfaces; but abrasion is sometimes 
difficult to distinguish from erosion caused by citrus fruits 
and the regurgitation of gastric juice. The significant 
fractures and bruising of enamel are those caused by 
violent occlusal contact during sleep. 

By studying in a skull the objective evidence of the 
features mentioned in the preceding paragraph, one may 
form some idea of how the owner of the skull lived—not 
only physically but emotionally. 


CONCLUSIONS 

This study began as an effort to find the process where- 
by an emotional conflict became a physical pain, consider- 
ing particularly those about the head and neck. I found 
that the basic psychosomatic theory initially used had to 
be modified in the light of subsequent observations: 
chiefly the realisation that there was a powerful aggressive 
instinct to sharpen teeth, and that it is still present, though 
of course in varying degrees, in all members of modern 
civilised communities. 

One might conclude that our social behaviour should be 
changed to a better acceptance of our aggressive feelings, if 
a fantastic amount of suffering, resulting from attempts to 
inhibit them, is to be prevented—suffering which is not 
only physical in relation to the syndrome but also emo- 
tional in relation to the repressions. 

This is the significance of extreme mandibular move- 
ments. 

The objectivity of the evidence for this is impressive. It 
is seen not only on permanent teeth but also on baby 
teeth. As there is nothing in the eruption of teeth per se 
to produce repressions, this study confirms the view that 
initial and basic patterns of repressions are established 
with the first few months of life. 

The normal healthy reaction (i.e., without fear) to a 
deprived or disturbed pleasure (or sensuousness) would be 
a striving for its establishment or restoration. When this is 
not forthcoming, normal aggressiveness results (again 
without fear). Thus we realise that the eventual repression 
of aggressiveness (i.e., with fear) must be preceded by a 
deprived or disturbed sensuousness. 

This somewhat familiar view of repression must now 
have added to it an acceptance of the instinct to sharpen 
and display teeth. To maintain a stable society we must 
therefore find another method of control of aggressiveness 
other than by extensive inhibition. This is because the 
resulting repressions, being unconscious and fear- 
produced, are too vulnerable and uncontrollable in stress 
situations. 

Our modern culture’s influence necessitates that the 
baby’s all-of-the-body expression of aggressive feelings be 
inhibited. It necessitates also that the baby’s all-of-the- 
body expression of sensuous feelings be inhibited. Both 
have the same result—repression. Our obsession to 
eliminate—at least overtly—all eroticism from pleasure 
unti] matrimony usually ignores such demonstrable nor- 
mal functions as the sensuous connection between adult 
female nipple manipulation and genital reaction, even to 
orgasm. It also ignores the infant’s capacity for stimulation 
to orgasm soon after birth. 
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This intense all-of-the-body caressing pleasure, both 
for mother and infant when breast-feeding, is designed to 
ensure that a baby once born is kept alive. For just such a 
purpose the pleasure of sexual intercourse is designed to 
ensure the procreation of the species. But the mother’s 
capacity is for erotic relationships with more than one 
child, as well as the adult one with the father. These poly- 
erotic love relationships which should exist, but seldom do, 
must in our modern culture be inhibited, because of the 
justifiable fear of the chaos that would result from sud- 
denly introducing such an acceptance into a desired 
monerotic society. 

Thus along with ‘inhibitions we have introduced fear. 
But love and fear are incompatible. Therefore there is a 
need for re-evaluating mono- and poly-eroticism in our 
society. Although it applies to males, and to all age- 
groups of both sexes, this need is of particular significance 
for the female, who is so functionally involved. Add to 
this the cultural unacceptability of female overt aggressive- 
ness, there is then some explanation of the fact that four 
times as many females as males suffer from the syndrome 
of extreme mandibular movements. 

One illustration supporting this whole contention is the 
fact that the English language has no active verb for sexual 
intercourse that is culturally acceptable. Although such a 
word is in common usage by millions of people, it is 
legally obscene. 

SUMMARY 


This paper reports very briefly some new and objective 
evidence of a powerful aggressive instinct which has in our 
modern culture been inhibited and repressed, resulting in 
much physical and emotional distress. 





Symposium 





INTERNATIONAL ACADEMY OF PATHOLOGY 
Pathological Physiology and Pathology of the Kidney 


Tue London meeting of the International Academy of 
Pathology, held at the Royal College of Surgeons on 
June 20-24, included a symposium on the pathological 
physiology and pathology of the kidney. 


Malformations of the Kidney 


Prof. EpITH PoTTER (Chicago) discussed bilateral and 
unilateral renal agenesis and the various types of polycystic 
kidney. Failure of appearance of the metanephric duct led to 
renal agenesis; growth in an abnormal direction led to 
abnormalities of situation of the kidneys; whereas failure 
of correct organisation of the duct resulted in the majority of 
polycystic kidneys and Wilms’ tumours. Obstructive lesions of 
the ureters or urethra resulted in different changes in feetal 
life than in childhood or in the adult. In the former there were 
polycystic changes in the kidneys in addition to dilatation of 
ureters and the bladder, whereas the renal cystic changes were 
not found in the latter. 

Postnatal Development of the Kidney 

Dr. J. L. Emery (Sheffield) described the changes in matura- 
tion of the kidney after birth. He described six types of 
glomeruli ranging from the most primitive variety to the fully 
mature adult type. The former gradually disappeared as 


Maturation progressed throughout childhood. The tubular 
part of the nephron developed relatively more rapidly than the 
glomeruli, and as age advanced the glomeruli contributed 
relatively less to the total mass of the kidney. 


Stability of the Body Fluids in Early Life 


Prof. R. A. McCANcE and Dr. E. M. Wippowson (Cam- 
bridge) described the relative functional immaturity of the 








kidney at birth. The infant’s kidney was less capable than that 
of the adult of producing a hypertonic urine, excreting excess 
water, eliminating hydrogen ion and preventing acidosis, and 
excreting excess sodium and chloride. Despite these functional 
disadvantages the stability of the body fluids in early life was 
efficiently preserved because of a close integration between the 
maturation of renal function, the growth of the organism, and 
the food intake. An abnormality of plasma composition in this 
age-group should suggest firstly an unusual ingredient of the 
food, secondly some interference with growth, and lastly a 
renal abnormality. 


Modern Concepts of Renal Function 


Dr. M. D. MILNE (London) described two comparatively 
recent concepts of renal function, the intact nephron hypo- 
thesis of renal failure and the counter-current multiplier 
theory of the mechanisms of concentration of urine. It was 
now generally thought that renal function in chronic renal 
failure was maintained by the few healthy nephrons that had 
escaped destruction in disease. The counter-current theory 
was thought to explain the radiological appearance previously 
incorrectly termed “ pyelo-tubular reflux”, and some cases of 
renal papillary necrosis. 


Histochemical Methods 


Dr. C. H. Lupton, Jr., and Dr. J. F. A. MCMANus (Alabama) 
discussed histochemical methods in renal pathology. Changes 
in the basement membrane of the glomerulus were well shown 
in sections stained with the periodic-acid/Schiff method. 
Enzyme stains demonstrated the changes in alkaline-phos- 
phatase and 5-nucleotidase in variqus diseases. 


Electron Microscopic Studies 


Dr. D. Sprro (Boston) described destructive processes in the 
glomerular basement membrane in various types of the 
nephrotic syndrome. Even in cases showing gross thickening 
of the membrane on light microscopy, there were areas of 
attenuation or of fragmentation when examined by the electron 
microscope. Similar lesions were found in toxic varieties of the 
nephrotic syndrome in man complicating troxidone or peni- 
cillamine therapy, and in experimental amino-nucleoside 
nephrosis in animals. 


Genetically Determined Disorders of the Renal Tubules 


Dr. H. Harris (London) discussed genetically determined 
disorders of the renal tubules, and used cystinuria, Hartnup 
diséase, and galactosemia as examples. Cystinuria was due toa 
renal tubular defect of transport of the basic aminoacids, 
cystine, lysine, arginine, and ornithine, from the tubular 
lumen to the blood. In Hartmup disease there was a similar 
more generalised defect of aminoacid transport which has 
recently been shown also to involve the jejunal mucosal cells. 
Although it was likely that the defect in each disease was due 
to failure of synthesis of a single enzyme involved in amino- 
acid transport, this was still unknown. In contrast, galacto- 
semia had been shown to be due to absence of the enzyme 
galactose-I-phosphate uridyl transferase. The aminoaciduria 
was due to a toxic action on the renal tubules, and disappeared 
if the patient was treated with a galactose-free diet. In this 
case therefore the renal transport defect was not an important 
aspect of the disease. 


Nephron Dissection and Renal Disease 


Dr. E. M. Darmaby and Dr. F. STRANACK (Portsmouth) 
described the advances in knowledge from use of micro- 
dissection of nephrons. Oliver had used this technique to 
define the renal lesion in both acute and chronic renal failure. 
Dr. Darmady described specific abnormalities of the proximal 
renal tubules in congenital cystinosis and in the nephrotic 
syndrome of infancy. Recently the technique had been 
particularly useful when combined with autoradiography. The 
localisation of diuretics and of vitamin D in the nephron had 
been accurately defined. 
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Diabetic Glomerulosclerosis 

Dr. C. L. Prrani, Dr. D. GELLMAN, Dr. R. C. MUEHRCKE, 
and Prof. R. M. Kark (Chicago) described an investigation of 
diabetic glomerulosclerosis, using both light and electron 
microscopy. They described “ nodular”, “ diffuse”, and 
** exudative ” lesions in the glomeruli. The “ nodular ” lesion 
was pathognomonic whereas the other two could be found in 
lesser degree in other glomerular diseases. The “ diffuse ” 
lesion was found to correlate best with the hypertension, 
retinitis, proteinuria, and renal insufficiency in the clinical 
course of the disease. The “ diffuse lesion’ preceded the 
* nodular lesion” in time. By electron microscopy hyaline 
glomerular deposits had been shown to be related to the 
capillary basement membrane and to the endothelial cells, and 
not to the intercapillary spaces and to the epithelial cells. 


Diabetic Retinopathy 

Prof. N. H. ASHTON (London) stated that the micro- 
aneurysms of diabetic retinopathy started in the venous side 
of the retinal capillary network. They could occur in less 
numbers in many other retinal conditions. In addition there 
were hyaline changes in the arterial walls leading to gradual 
obliteration of capillaries on the arterial side, and to the 
development of multiple anastomotic channels. Fatty deposits 
were laid down in anoxic areas of the retina leading to the 
typical white exudates of the condition. Retinitis is more com- 
mon than glomerulosclerosis in diabetics, and could usually be 
found before any clinical evidence of renal disease appeared. 


Fine Structure of the Glomerulus in 
Chronic Glomerulonephritis 

Dr. J. W. STEINER and Dr. H. Z. Movat (Toronto) stated 
that the intracapillary abnormalities in the glomerulus consisted 
of massive deposits of an osmiophilic and argentophilic material 
which was considered to represent precipitated antigen- 
antibody complexes. Extracapillary crescentic changes in the 
glomeruli were considered to be secondary to the intracapillary 
changes. The crescents were part of the process of organisation 
of exuded material, and collagen was often formed in the later 
stages. A close parallel was found in the naturally occurring 
human disease and in experimental canine nephrotoxic nephritis. 


Acute Renal Failure 


Dr. F. K. Mostor! and Dr. E. A. THEIss (Washington) gave 
an instructive and well-illustrated account of the various 
pathological processes which could cause acute oliguric renal 
failure. Although acute tubular necrosis was the most common 
cause, a large number of other conditions could either initiate 
or terminate in oliguric failure. 


Hypertension and the Kidney 

Dr. R. H. HEPTINSTALL (London) reviewed the use of renal 
biopsy, both by the percutaneous and the surgical approach, 
in cases of hypertension. The main problem was the histological 
differentiation in biopsy specimens between pyelonephritic and 
ischemic changes. Both pyelonephritis and renal ischemia 
produced lesions not uniformly distributed in the kidneys, with 
consequent risk of sampling error in percutaneous biopsy. 

Dr. A. G. E. Pearse (London) described histochemical 
changes in the macula densa in experimental hypertension in 
rats. The most striking changes were in the level of pentose 
cycle activity as shown by concentrations of the enzymes 
glucose-6-phosphate and 6-phosphogluconate dehydrogenases. 
There was a correlation between pentose cycle activity and the 
renal renin content, suggesting that the macula densa may be 
involved in the production of renin. Evidence was presented 
that these interesting results might be applicable in some cases 
of human hypertension secondary to renal disease. 

Prof. W. S. Peart (London) discussed parallel findings in 
human and experimental hypertension. He described the 


changes in renal function after partial obstruction of a renal 
artery. Experiments suggested that renin cannot be wholly, 
if at all, responsible for either primary or secondary hyper- 
tension in man. The physiological effects of injections of pure 
angiotensin peptide in normotensive and hypertensive human 
patients were described. 
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A Running Commentary by Peripatetic Correspondents 


A FRONT-TYRE burst had wrecked my car, and left me out for 
20 minutes before I was found wandering round the car by a 
passing motorist. I was duly stitched up by the casualty officer 
of the hospital which I had just left, while the R.S.O. looked 
on, and asked if any fissures could be felt in the exposed bit 
of outer table of my frontal bone. As I sat up to be tidied, 
washed, bandaged, and brushed, I was asked if any bits 
should be X-rayed. I waved my sore shoulder about to show 
that it was intact, and walked over to the waiting taxi. 

A few days later, after my G.P. had passed me as—passing— 
fit for work, I started getting root pains in the aforementioned 
shoulder. Back at work I gave a little practical exercise to some 
of our student radiographers, and asked them to X-ray my 
neck. There was an old cervical spondylosis and recent 
incomplete fissure into the base of one spinous process, ex- 
tending into the neural arch. I had never seen this particular 
fracture before, but it was obviously not relevant, as there was 
no local tenderness. 

The orthopod to whom I showed my films and myself, in 
that order, showed interest in the spondylosis which I had 
stirred up. Of the fracture, he asked if I had been X-rayed 
in the casualty department to which I had been taken. “ Well, 
why don’t you sue them ?” he asked. 

How delightful such a case would look in the popular press. 
Despite all the trivial injuries which get X-rayed, and the 
skulls which are X-rayed without rhyme or reason or relevance 
to the state of the brain within, the consultant radiologist to the 
hospital, having been out for 20 minutes, his clothes soaked in 
blood, and needing nine stitches in his scalp, is sent home 
in a taxi ~ithout having been X-rayed. 

Of course, there is a moral to this tale: and it is that if every 
patient were treated with as much common sense and discretion 
as I had been, a great deal of unnecessary trouble, expense, 
work, and worry would be avoided. 

* * > 

Nearly ten years ago when I was doing my six months’ 

midwifery, there was, I remember, a statistical figure to which 
great importance was attached. This was the Cesar Rate. 
A happy balance had to be struck between keeping this figure 
as low as possible—for the honour of the unit—and yet allowing 
no harm to befall any mother or her baby. Now in general 
practice, I find myself faced almost daily with a similar 
dilemma over what could well be called my Antibiotic Rate. 
Just as the modern tendency is for cesarean section to be more 
readily undertaken, largely because of its increased safety, 
so I find myself prescribing antibiotics more often. After all, 
why should a patient be deprived of the means of overcoming 
his infection, even though mild; for, if the infection is allowed 
to continue, his ailment may become chronic and eventually 
permanent. On the other hand, if the germ-antibody reaction 
is disturbed too early, the body has no chance to build up its 
own powers of resistance. A fine decision—made even more 
difficult by the ease with which penicillin and other anti- 
biotics can now be given by mouth. Now too, since the dangers 
of the emergence of resistant organisms are less important 
because of the regular synthesis and discovery of new antibiotics, 
the brake on the use of these medications has been further 
slackened. 

In really acute infections, when early treatment is imperative, 
there is no problem: nor is there need for deliberation in most 
acute exacerbations of chronic infections. The whole difficulty 
lies in the very many cases which fall between these two 
categories. In medicine, as in other fields of science, the 
solution of each problem brings in its turn further difficulties. 

* * * 


Although I consider myself a perpetual student of my own 
hospital and return there regularly, I only rarely visit other 
hospitals. Fortunately a meeting took me to The London 
lately and refreshed my memory of one of its great physicians. 
Sir Robert Hutchison was senior censor when I took the 
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membership clinical and for my long case I had a child with 
what was then called a fibroid lung. This I diagnosed but 
omitted, until he drew it out of me, to say that the child had 
whispering pectoriloquy and increased breath sounds. When 
‘eventually I said it he remarked, ‘* You are like an old lady 
writing a letter; you put the important things in the post- 
script ad 
~ * * 

The regimental medical officer of a Scottish battalion, 
especially a kilted one, often enjoys a privilege not accorded 
to his Sassenach colleagues. Once accepted by the C.O. and 
his brother officers, by permission of the colonel of the regi- 
ment, he,may wear the regimental uniform, distinguished only 
by his collar dogs. The commanding officer’s parade during 
the annual camp is a full-dress affair. After the march past in 
review order, the battalion is formed up by companies in line. 
The inspecting officer gives the command “‘ By companies— 
march off ”, and Company A to the skirl of the pipes leads off 
to The Muckin’ o’ Geordie’s Byre. The military band plays 
Great Little Army for B, and H.Q. is next to that most lovely 
airon the pipes The Green Hills of Tyrol. 

The big moment has arrived for the R.A.M.C., and the M.O. 
resplendent in white spats, hairy sporran, and hackle proudly 
erect receives the order “‘ Medical detachment—march off ”’. 
The sergeant, two corporals, and stretcher bearers turn to the 
right with worthy military precision and, on the doctor’s quaver- 
ing “ Quick March ”’, step out. To the end of my days I shall 
never understand how the military band managed to play in 
march time see them shufflin’ along. 

* - * 

Chairman of interviewing committee: Now, Dr. P... have you 
contributed any articles to medical journals ? 

Applicant: Yes, sir. 

Chairman: To which journal ? 

Applicant: To The Lancet, sir. I am a regular contributor to the 
peripatetic correspondents’ page. 

He got the job! 

* * ” 

The telegraphic address of the Ministry of Health is Health- 

min. Could not this be changed to Helminth ? 


Our surgery is a converted shop, and we have been cramped 
for space for some time. When, therefore, Mrs. Mack retired 
from her cigarette and sweet shop next door it appeared that 
our problems were solved; and in due course the builders took 
over. 

Mrs. Mack’s shop had been in existence for the best part of a 
century, and the entrance was sheathed in enamelled iron plates 
advertising an assortment of cigarettes, tobaccos, sweets, and 
chewing-gum. When these were prised off, an old painted 
notice beneath announced ‘‘ MANGLING DONE HERE”. We 
would like to keep this relic of the past, but would the G.M.C. 
consider this to be a macabre form of advertising ? 


* * * 


Basic Science 

Has to do with isotopes and ions, 
Sols and gels, 

Inorganic and organic smells, 
And variously differentiated cells. 


In this scientific mélange 

Plus c’est la méme chose, plus ¢a change. 

What people write 

Was out of date on the previous night. 

No sooner do you see data neatly arranged 

Than BOOM comes another research and the facts are changed. 


To call this “ basic ” is exaggeration. 

Science is too ephemeral, too full of imitation. 
A foundation or basis 

Should itself have homeostasis. 


That which is basic is Art 
Of which science is a metaplastic part. 
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THE ADVANTAGES OF OXFORD AND 
CAMBRIDGE 

S1r,—You quote (June 11, p. 1285) my friend Prof. 
Melville Arnott as saying the great merit of Oxford and 
Cambridge lies in their collegiate life: ‘‘ the members of 
these societies go out each day to their classrooms, 
laboratories, and libraries but return each night to eat 
together, to meet their tutors, to read, and above all to 
talk together in hall, in common-room, and in each 
others’ rooms”. Those who have had these benefits 
will agree that there are other great merits. 

My generation at Cambridge were taught by two future 
presidents of the Royal Society, and historians will rank Lord 
Adrian and the late Sir Gowland Hopkins as having an immense 
influence, not only on their basic sciences of physiology and 
biochemistry, but also medicine. 

There is also the imponderable virtue of tradition. When I 
stayed in my college at Cambridge recently and looked out at 
the 600 years old Court of Corpus, and up at the Saxon 
church of St. Benet, I realised what a privilege it had been to 
work in buildings hallowed by centuries of scholarship, and 
thankful that my son had followed in my footsteps. But 
tutors are forced to decimate the candidates applying for 
admission to select the favoured few. Can anything radical 
be done to help those who are refused admission ? 

In my day one of the standard jokes was the remark of a 
college don (always attributed to the tutor of Caius), ““ Why do 
they want baths? They are up for only eight weeks.” Eight 
weeks is still roughly true; full terms at Oxford for 1960 are 
Jan.17—March 12, April 24-June 18, and Oct. 9-Dec. 3. The 
majority of undergraduates spend no more than their terms at 
Oxford and Cambridge. A minority of students, including the 
majority of medical students, keep the long vacation term of six 
weeks. Is it possible to “‘ double up” in time rather than in 
space and have two sets of undergraduates, the first keeping 
full terms approximately Dec. 28-Feb. 28, May 1-June 30, 
Sept. 1-Oct. 27, and a second group keeping terms Oct. 30- 
Dec. 23, March 1-April 27, July 1-Aug. 28 ? 

Difficulties there would be. Examinations might overlap 
into‘another term. Dons would have to increase although I 
cannot help feeling, when I consider the extra work they do on 
royal commissions, committees, television, and radio, that 
some of them could work more than six months at their 
university. If it is the preparation of lectures rather than the 
delivery that takes time and effort, it might profit a man to give 
his lectures in two successive terms and have two others off for 
his research, but this would not solve all the teaching problems. 

The question of holidays for domestic staff, including those 
who keep boarding-houses, would not be insurmountable. I 
don’t mind if there are one or two boat races, football matches, 
&c. All could not be done in a hurry and in view of over-crowd- 
ing (doubling-up in rooms is anathema to me) the increase 
might be only 80%. Economically the change must be sound. 

I am not a good enough historian to know if the terms at 
universities have been as at present for centuries. They have 
been altered at public schools from time to time. Some still 
stick to the old nomenclature, speaking of halves and quarters. 
The guiding principle has been to have holidays in the heat 
but my recollection is that I learnt as much in the two long- 
vacation terms I kept as in the ordinary terms. These were 
devoted chiefly to anatomy in the old evil-smelling dissecting- 
rooms, and physiology and to “ bugs and drugs ”. Alternatives 
would have to be provided for these courses which some 
students already take at other centres. 

The more I think of this idea the more I feel it is 
practical, and desirable, and would allow thousands more 
every year to enjoy the merits of the best residential 
universities. 


en R. E. SMITH. 
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RAISED INTRACRANIAL PRESSURE ASSOCIATED 
WITH STEROID THERAPY 

S1ir,—We have been interested in the letter of Dr. 
Benson and Dr. Pharoah (June 4) and the previous 
references to this subject by Dr. Laurance and his asso- 
ciates 1 and Dr. Valentine.?, We have seen two patients 
who have developed unexplained papilloedema associated 
with steroid therapy. 


CasE 1.—A 7-year-old girl had suffered from infantile 
eczema and occasional asthma since she was 10 months old. 
The condition remained severe and widespread and in Feb- 
ruary, 1957, she was given cortisone (25 mg. per day). This 
was changed to prednisone (7°5 mg. per day) in August, 1957, 
reduced to 5 mg. per day in October, and stopped in December, 
1957. In January, 1958, the eczema became worse and she 
restarted on cortisone 25 mg. per day and continued, with 
minor variations in dosage, up to November, 1959, when the 
steroid therapy was stopped. She started to complain of inter- 
mittent headache in late summer, 1959, and about a week after 
stopping the cortisone she had aching of the arms and after 
another week nausea and an internal squint. She was then seen 
by Prof. A. V. Neale and noted to have marked bilateral 
papilleedema and left sixth-nerve paresis. Further investiga- 
tions including ventriculography were carried out by Mr. G. 
Alexander but no cause of the papilloedema was discovered. 
The squint and papilleedema gradually recovered; the former 
being present for five weeks and the latter lasting six weeks 
after it was first noted. She has now been back at school for 
the past four months and is well and has no signs of papill- 
cedema. 


CasE 2.—A 16-year-old girl had had eczema, associated with 
xeroderma, since she was 1 year old. A severe exacerbation 
of eczema in November, 1957, was treated with prednisone 
(15 mg. per day) and after four months triamcinolone (8 mg. 
per day). In August, 1958, she developed abdominal pain, 
headache, vomiting, drowsiness, and diplopia, and papillcedema 
was noted. The steroid was discontinued and investigations 
were carried out by Mr. Alexander which revealed no cause 
for the papilleedema. The diplopia cleared in a few days after 
the ventriculogram and the papilloeedema rapidly improved. 
In November, 1958, the eczema became severe and she was 
given prednisone (15 mg. per day). This dose was gradually 
reduced from June, 1959, to September, 1959, since when she 
has been on 7:5 mg. per day. In January, 1959, Mr. 
Alexander reported only blurring of the discs and normal 
veins. In February, 1959, she again developed diplopia, but 
by August, 1959, this had cleared and the discs were practically 
normal. In September she had three dental stoppings, and 
following this developed severe headache, vomiting, and 
diplopia, and papilloedema was again noted. Ventriculography 
revealed no abnormality, and after this the diplopia cleared and 
the papilleedema began to subside. In January, 1960, she was 
seen by Dr. J. Cates who noted in addition to papilleedema 
a steroid myopathy involving the thighs. She still gets head- 
ache and diplopia from time to time. 

On mentioning these two cases at a recent meeting of dermato- 
logists, Dr. I. B. Sneddon reported that he also had had a 
patient with eczema treated with triamcinolone who had 
developed papillcedema. 

In case 1 the papilleedema was first noticed a week after 
stopping cortisone but she had complained of headache for a 
few months prior to this. In the second case papilloedema 
began while she was on triamcinolone, improved when the drug 
was stopped, but relapsed later while she was on prednisone. 
Case 1 had an associated squint and case 2 developed diplopia. 
The papillcedema appeared after a long period (case 1, twenty 
months; case 2, ten months) of steroid administration. In both 
patients papilledema developed while they were receiving 
smaller doses of steroids than they had taken at times previously. 
Case 1 had slight fullness of the face, and case 2 well-marked 


1. Laurance, B. M., Matthews, W. B., Shephard, R. H. Lancer, 1960, i, 701. 
2. Valentine, G. H. ibid. 1959, i, 892. 


** mooning ”, but no sacral or ankle cedema was present jp 
either case. 

The mechanism for the production of such papilloedema 
associated with steroid therapy is difficult to understand, 
We consider that it is unlikely to be due to cedema arising 
from an upset in the electrolyte balance, since the patients 
had no clinical cedema elsewhere and the onset and 
course were so gradual and prolonged. 


ROBERT P. WARIN 


Bristol. CLIFFORD D. Evans, 


Sir,—Dr. Warin and Dr. Evans kindly told me that 
they were writing to you on this subject and that they had 
mentioned that I had also seen a patient with this con- 
dition. As the association between unexplained papill- 
cedema and steroid therapy is still not proven, it seems 
worth adding any information on the subject, and for 
that reason I am giving details of my patient. 


A 40-year-old married woman had had psoriasis for sixteen 
years and, for three years, arthritis involving her hands, ankles, 
and knees. In December, 1958, the arthritis was treated by 
the rheumatic unit with triamcinolone (2 mg. three times a day), 
She was maintained on 2 mg. twice daily until June, 1959. She 
was then seen by me for her psoriasis and she was complaining 
of headaches. She was found to have bilateral papilloedema. 
Her blood-pressure was normal. 

The triamcinolone was gradually stopped and she was 
investigated by both the neurologist and the neurosurgeon in 
August, 1959. Bilateral carotid angiograms, encephalography, 
and cysternal puncture were performed. Some dilatation of the 
ventricles was found but no space-filling lesion. A diagnosis 
of raised intracranial pressure of unknown origin was made. 
Since that time her vision has improved and the papilloedema 
has subsided. 

While it is only assumed that there is some connection 
between the steroid therapy and the raised intracranial 
pressure, it is another example of this rare condition 
occurring in a patient on steroids. 


Rupert Hallam Department of Dermatology, 
he Royal Infirmary, 


Sheffield, 6. I. B. SNEDDON. 


S1r,—In their letter of March 26 Dr. Laurance and his 
colleagues drew attention to one more hazard of prolonged 
steroid therapy in two children with raised intracranial 
pressure associated with triamcinolone. They have also 
thereby removed the unsatisfactory diagnosis of benign 
intracranial hypertension for one child in my care. 


A boy, now aged 7!/, years, has required steroid therapy 
since July, 1955, for fulminating rheumatoid arthritis. All 
attempts to wean him off the therapy during this time have 
resulted in a return of crippling joint symptoms. In May, 1958, 
his maintenance dose of prednisolone, 10 mg. daily, was altered 
by his doctor to triamcinolone 8 mg. daily. In December, 1958, 
he was seen as an emergency because of vomiting and severe 
headaches for the previous week, although he had been having 
occasional morning headaches during the previous three 
months. Examination at this time showed bilateral papill- 
cedema, a cracked-pot sound in the skull, and slight bilateral 
unsustained ankle clonus. Ventriculography at the Hospital 
for Sick Children, Great Ormond Street, was normal, as was 
the cerebrospinal fluid. A diagnosis of benign intracranial 
hypertension was made. 

Following the ventriculography he was maintained on triam- 
cinolone, in a dose varying between 4 and 6 mg. daily. There- 
after his vomiting ceased and his headaches became less 
frequent, although in April, 1959, both symptoms recurred 
severely for a month. Papilloedema became less but did not 
disappear. He was changed to maintenance prednisolone in 
March, 1960; this was stopped in May, 1960, and it is now 
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hoped that no further steroid will be required. No vomiting or 
headaches have occurred since this change and his eyes are 
normal apart from equivocal blurring of the nasal margin of 
the disc, which could be within normal limits (Mr. Ian Payne). 


Fields Hospital, 
aatom, Fiske How! HuGH JOLty. 


pAY INCREASE TO MEDICAL SUPERINTENDENTS 


Sir,—Further to Dr. Oldham’s letter of June 25 I 
should like to comment on the proposed award of an 
additional £250 p.a. to medical superintendents. 


Wheth¢r or not mental hospitals should have a medical 
superintendent has been declared by the Minister to be 
discretionary. The proposed award would therefore appear to 
prejudice a fair consideration of an issue which is sub judice and 
to be a retrograde step in that it is contrary to the spirit of the 
National Health Service Act which aims at rewarding the 
doctor in accordance with his clinical status. 

It is perhaps opportune to state here the view of those who 
feel that the post of medical superintendent should be abolished. 
This view is that the medical spokesman should be the chair- 
man of the medical staff committee, elected for a limited term 
of office by his colleagues. The latter clearly must invest in 
him the authority necessary to do the job—that is, to take 
such day-to-day medical decisions as are appropriate and 
which do not need referral to the medical staff committee. 

The chairman of the medical staff committee, by virtue of 
the mode of derivation of his authority, is likely to have more 
influence than a medical superintendent, whose views however 
enlightened may tend at times to be as much an expression of 
his own personality as of the needs of the situation. He may 
not always be aware that he has responsibility not only upwards 
but also to his colleagues. If the chairman of the medical 
staff committee forgets this the committee is there to remind 


him. 

Shenley Hospital, 

near St. Albans, 
Herts. 


B. C. GILSENAN. 


TREATMENT OF OBESITY 


Sirn,—Few would disagree with the opening para- 
graphs of the interesting paper by Dr. Duncan and his 
collegues (June 11). Anyone who has tried to bring about 
weight reduction by curbing the appetite with methyl- 
cellulose tablets knows that this method is doomed to 
failure. 

I feel bound to point out again, however, that the 
appetite of most patients can be effectively curbed if they 
are prepared to carry out intelligently and conscientiously 
a method of treatment involving the use of pre-swollen 
methylcellulose (or other certain pre-swollen hydro- 
philic colloids). 

I first described the method in 1953 ! and can say that I have 
found it to stand the test of time, the only failures being those 
who, for some reason or other, failed to carry out the treatment. 
The purpose of this letter is to make a plea for the more 
extensive use of pre-swollen methylcellulose by doctors with 
facilities for trials and by other doctors who may be intrigued 
by the possibilities. 

With dry methylcellulose most of the water is taken up in 
the bowel and appetite reduction can hardly be expected. 
With pre-swollen methylcellulose taken 1/,-1 hour before meals 
a semi-liquid bolus is held in the stomach for a while. This, 
in effect, deceives the stomach. When the meal-time arrives 
the patient is able to manage with a smaller quantity and, more- 
over, if suitably instructed, he then re-educates himself as 
regards eating habits. 

The method recommended is to add '/, oz. of a solution of 
methylcellulose (gr. 7'/. to '/. oz. of water) to 1/, pint of water 
and drink '/,—1 hour before meals, 3 to 5 times daily. Usually 
nothing happens for a week, so the patient must be encouraged 
to continue. From the 2nd week onwards a weekly loss of 


~~ 1, Badham, J. N. Lancet, 1953,ii,1316. 








weight of 1-3 Ib. can be expected. A course of treatment 
should be of 6-10 weeks’ duration. The cost of the methyl- 
cellulose for 3 weeks’ treatment is of the order of 1s. at hospital 
prices. 

Obtaining the solution is unfortunately not so easy, since 
methylcellulose does not dissolve readily. It is a question of 
** first catch your hare ”. I know of no suitable manufactured 
solution, but satisfactory methods of preparation of such 
solutions are described in Martindale.* The resulting solution 
must be perfectly clear in appearance. 

Methylcellulose powders which do not go into solution are 
little better than the compressed tablets; the fundamental 
point is that the methylcellulose must be pre-swollen before it 
is ingested. 


Harperbury Hospital, 
near St. Albans, Herts. 


THE DIAGNOSIS OF AMYLOIDOSIS 
S1r,—In reply to Dr. Morgan’s comment (June 18) 
on my preliminary communication of May 7, I should 
like to make a few remarks. 


As regards the first alternative I suggested comparison of 
the plasma concentration of Evans-blue 4 and 15 minutes 
after the injection of the dye. Dr. Morgan believes I assume 
that complete mixing has taken place within 4 minutes after 
injection and that no due loss occurs in this period. This is 
not true. 

As I described, I use the 15-minute value for plasma-volume 
determination. At this time mixing will be complete in 
practically all conditions. Dr. Morgan claims that not until 
8-10 minutes after injection of ‘'I-tagged albumin will 
plasma-counts be constant. This is in contrast to the findings 
by Strumia et al.,3 who showed that the mixing time in 94°, of 
both normal persons and patients (186 subjects) was 2-3 
minutes (extreme limits 1-5 minutes). After simultaneous 
injection of Evans-blue and °*'Cr-tagged erythrocytes the 
maximum concentration of dye and activity occurred within 
2 minutes of each other in blood from an arm vein. 

The loss of T-1824 to the extravascular compartment will 
start immediately after the injection, but the rate will be slow 
(6-12% per hour) and remarkably constant in presumably 
all other conditions than amyloidosis and does not differ 
from that of other albumin taggers (1*!I-albumin). This is in 
great contrast to congo-red even in normal individuals, where 
the disappearance rate varies from 15 to 51% within the first 
hour of injection * as determined from a semilog plot of the 
serum concentrations of not less than 9 blood samples as 
recommended by Unger et al. and Dr. Morgan and Dr. 
Mules.’ I chose 2 blood samples in the Evans-blue test partly 
for the sake of convenience and partly because an allowance 
for a 20°%, decrease of dye concentration from 4 to 15 minutes 
after injection in non-amyloidotic subjects will exclude false 
positive tests, and maybe further experience makes it possible 
to use a still lower limit. 

Further, the analysis of T-1824 has some definite advantages 
(when an extraction method is used): the accuracy is entirely 
independent of hemolysis and turbidity, plasma can be used, 
which implies that the blood can be centrifuged immediately 
after withdrawal, and no sample for blank determination 
before the injection of the dye is necessary. 

As regard my other alternative: simultaneous determination 
of distribution volume of T-1824 and 1*1I-albumin, I still regard 
as a reliable means of establishing the presence of amyloidosis 
when the dye volume exceeds the ''I-albumin volume by 
more than 10%. No doubt the dye-binding capacity of serum 
depends on the concentration of albumin and the other 
protein constituents as well,® but as Dr. Morgan states ° it 
may turn out to be a fallacy to apply in-vitro findings to real 
life. So far I have examined 8 patients with low serum- 


J. N. BADHAM. 


2. The Extra Pharmacopeeia; vol. 1, p. 703. London, 1958. 

3. Strumia, M. M., Colwell, L. S., Dugan, A. Blood, 1958, 13, 128. 

4. Unger, P. N., Zuckerbrod, M., Beck, G. J., Steele, J. M. (with the 
technical assistance of Porosowska, Y.) 3. clin. Invest. 1948, 27, 111. 

5. Morgan, W. K. C., Mules, J. E. Amer. ¥. med. Sci. 1960, 239, 61. 

6. Larsen, B. Ann. rheum. Dis. 1958, 17, 240. 
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albumin and abnormal globulin pattern (2 with myelomatosis, 
2 with nephrosis, 1 with hemochromatosis, 3 with active 
chronic infections) with simultaneous injections of Evans- 
blue and ™J-albumin. In no case did the 15-minute distribu- 
tion volume or the disappearance-rate of dye and 1*1J-albumin 
within the first hour of injection differ significantly. 

I still suggest that Evans-blue may be a valuable aid 
in the diagnosis of amyloidosis, but I certainly regret that 
I failed to see the paper by Unger et al.‘ in 1948, where 
it was stated that plasma-volume determined by Evans- 
blue is erroneously high in amyloidosis. 


Bispebjerg Hospital, 
Copenhagen. 


STIG JARNUM. 


CONFIRMATORY MEDICAL CERTIFICATE 
BEFORE CREMATION 

S1r,—As several correspondents have suggested, a 
simpler way out of Dr. Hinden’s difficulty over question 3 
of the cremation certificate (which asks ‘“‘ Have you made 
a post-mortem examination?) might be to ask the 
pathologist himself to complete the confirmatory certi- 
ficate. This would also incidentally ensure that the fee for 
confirming the diagnosis, which is surely the pathologist’s 
right in those cases in which he has performed a post- 
mortem, would not be diverted from him. 

It is the official recommendation of the British Medical 
Association to the Home Office that where post mortems 
are performed, the pathologist concerned should complete 
the confirmatory certificate, and a great deal of very bitter 
ill-feeling is engendered among pathologists by this 
apparently piratical attitude of a handful of clinicians 
towards what the pathologist regards as his legitimate 
fee. 


London, S.E.1. J. DosBING. 


S1r,—Dr. Minden is evidently discussing form C (com- 
monly called the ‘‘ second part”), which is intended 
merely to confirm form B (the “ first part’). 8(b) of 
form B asks ‘“‘ What examination did you make ?”’, and 
here it is logical to insert “‘ attended necropsy ”. Also, 
8 of form C, “‘ Have you seen or questioned any other 
person ?”’, should include the pathologist. 


So RoBeRT J, HETHERINGTON. 


DIAGNOSIS .OF POLYMYOSITIS 

SirR,—We appreciate Dr. Woolf’s comments and 
criticisms (June 11) on our paper on the diagnosis of 
polymyositis. We assure him that we are well aware that 
the term “ polymyositis ” includes a mixture of clinical 
syndromes and disease processes. We follow Walton and 
Adams ! in their authoritative monograph in this respect 
and use the comprehensive term to distinguish these 
cases from other recognised conditions. 


Our cases of muscle-fibre necrosis corresponded to the cases 
of “‘ menopausal muscular dystrophy ” and showed evidence 
of regenerative activity: this, we regard, with Adams, Denny 
Brown, and Pearson, as an absolute contraindication to a diag- 
nosis of muscular dystrophy. 

We agree that the histological diagnosis of these conditions is 
difficult but think that further progress, apart from such 
valuable introductions in technique as have been made by 
Coers and Woolf, is not to be made by closer histological study. 
The main problem for the future appears to be the investiga- 
tion of etiology. 

While the electrical responses are occasionally misleading, 
they are, in general, helpful and easy to distinguish from 
peripheral neuritis and motor-neurone disease but not from the 
primary muscular dystrophies. 





1. Brain, 1954, 77, 122. 


Incidentally, although the changes of “ myositis” with 
diffuse inflammation of the muscle and primary focal necrosis 
both occur with or without carcinoma, they are both different 
from the atrophic changes we have previously described, 
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ERYTHROCYTE ENZYME DEFICIENCY IN 
UNEXPLAINED KERNICTERUS 


S1r,—On May 21, the day you published the letter by 
Dr. Smith and Dr. Vella, we presented to the Athens 
Medical Society a paper on the problem of severe neo- 
natal jaundice in the Greek population. 

Since 1956 when we started being interested in this problem 
we have been struck by the high proportion of cases of severe 
neonatal jaundice not due to incompatibility or prematurity, 
Thus of 21,365 full-term babies born in our hospital in the 
past 40 months, 92 required an exchange transfusion and of 
these 34 had no known cause for their severe jaundice. Further- 
more, 24 full-term infants were sent to us from outside with 
kernicterus and in 20 of these there was no rhesus or ABO 
incompatibility. 

As in many of these cases of unexplained severe neonatal 
jaundice there was a familial incidence and evidence of increased 
hemolysis, we searched for an inherited cause of hemolysis, 
From our studies we could exclude any relation between this 
type of neonatal jaundice and the various hemoglobinopathies 
often found in the Mediterranean area. As favism which 
develops in persons having a deficiency of glucose-6-phosphate 
dehydrogenase (G.-6-P.D.) is common in the Greek population, 
we thought that the same enzyme deficiency might be respon- 
sible for the increased hemolysis in these babies. Using the 
Motulsky and Campbell test we were able to confirm our 
hypothesis. 

Thus, in 38 normal non-icteric newborns there was no 
instance of enzyme deficiency. Of 31 babies with severe 
jaundice which was due or could be attributed to one of the 
known causes, 29 had normal enzyme activity and in 2 this 
was lacking (1 was premature and in the other there was ABO 
incompatibility). Of 17 babies with severe unexplained neo- 
natal jaundice, 14 (13 boys and 1 girl) had a deficiency of 
G.-6-P.D. and the remaining 3 had a normal enzyme 
activity. In 5 of the 14 there was also a possible extrinsic 
precipitating cause—administration of a vitamin-K analogue 
in 4 and exposure to naphthalene in 1. Furthermore, 1 infant 
of this group had an attack of favism at a later age, while 
another died from severe drug-induced hemolysis. Family 
studies showed a similar enzyme defect in at least one close 
relative of nearly all enzyme-deficient babies; a history of 
favism was obtained in one of these families. In addition, at 
least one enzyme-deficient person was found in five families who 
had lost 7 male infants from kernicterus not due to any known 
cause; a history of favism was also found in two of these families. 

Dr. Smith and Dr. Vella think that probably a factor pre- 

cipitating hemolysis must be present in the traditional nursing 
care of their Chinese patients. Our material, apart from the 
cases sent to us from outside with kernicterus, consists of 
babies born in a large maternity hospital where no vitamin K 
is used and where generally the care of mother and baby 
follows Western practices; moreover, all newborns are con- 
tinually under the care of a pediatric team. We therefore 
think that babies with this enzyme deficiency may develop 
hemolysis leading to severe jaundice and kernicterus in the 
absence of any extrinsic precipitating cause. In the cases where 
a vitamin-K analogue was administered the total dose was below 
5 mg.; these babies had the most pronounced hemolysis. It is 
therefore probable that in predisposed individuals even small 
doses of vitamin K may increase hemolysis and even 
cause kernicterus. 

These observations are of great practical importance, at 

least for the populations in which this enzyme deficiency 1s 
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present, because they demonstrate a hitherto unsuspected 
but frequent cause of severe neonatal jaundice which can 
be successfully treated with exchange transfusion, as the 
publication of our full report will show. In addition they 
raise a number of important theoretical questions the 
dicussion of which is beyond the scope of this letter. 

S. A. DoxtapIs 

PH. FEssas 


State and University Alexandra T. VALAES. 


Maternity Hospital, Athens. 


COST OF BECOMING A DOCTOR 


Sir,—You have reported (June 18, p. 1356) that in the 
U.S.A. it costs the recent graduate $11,000-12,000 to be- 
come a doctor. It is not surprising therefore that medical 
students come predominantly from well-to-do families 
and, indeed, the 11% top-income families produce 43% 
of them. In this country individual responsibility for the 
cost of higher education is different'—but medical 
students, it would appear, may be drawn from as narrow 
asegment of the population. 

Facts, of course, are scanty and not up to date, but so 
far as we know: in 1951 less than one-fifth of the popula- 
tion were in social classes I and II (professions and busi- 
ness); in 1955, more than three-quarters of students 
beginning medicine came from these families.? The 
position in Oxford, Cambridge, and London was rather 
worse; in other universities a bit but not much better. 
The special tendency for doctors’ sons to become doctors 
is responsible for only a small part of the disproportion. 
The social origin of students in arts, science, and tech- 
nology was more equitab!c, though still not by any means 
reflecting what little is known of the distribution of 
talent among the social classes.* These figures disregard 
students from abroad. 

If these findings are typical and medicine in our 
changing society should continue to be based so narrowly, 
serious issues must arise. 

London Hospital Medical College, E.1. J . N. Morris. 

ANESTHETIC DEATHS IN A FAMILY 

Sir,—We have been asked to investigate a man aged 21 
who was recently admitted to this hospital with compound 
fractures of the tibia and fibula. He agreed to being given 
general anesthesia provided ether was not used because 
several close relatives had died during or shortly after 
anesthesia, and it was believed in the family that ether was 
responsible. 

After premedication with pethidine 100 mg. and atropine 
06 mg., he received thiopentone, nitrous oxide, oxygen, and 
halothane. Ten minutes after the operation began his systolic 
blood-pressure fell from 120 to 100 mm. Hg, and halothane was 
teduced. Ten minutes later the patient was pale and cyanosed 
with a dry skin; the systolic blood-pressure was 80 mm. Hg, 
and the pulse rose from an initial 100 to 160 per minute. 
Anesthesia was stopped and the operation concluded within 
the next ten minutes. However, the patient remained deeply 
unconscious. His skin now felt very hot and sweaty. He was 
transfused with blood and packed with ice; half an hour later 
he began to open his eyes but seemed at first unable to move. 
Recovery ensued over 1!/, hours during which time he sweated 
profusely and complained of feeling burning hot. His sub- 
sequent course has been uneventful. 

Inquiry shows that of the 24 relatives of the propositus who 
have had general anesthetics 10 have died. In only 1 case has 
the condition necessitating the operation been likely to cause 
death on its own accord. The propositus is the only one who 





1, Grants to Students. H.M. Stationery Office, 1960. 
2. Kelsall, R. K. Applications for Admission to Universities. London, 1957. 
3, E.g., Early Leaving. H.M. Stationery Office, 1954. 








has been affected and has survived. Of the relatives affected 3 
were first cousins and 7 were uncles or aunts of the propositus. 
Study of the family tree suggests that the factor causing the 
reaction is inherited as a dominant gene. From the evidence 
available each reaction appears to have followed the same 
pattern as in this patient. There has been sudden hyperpyrexia 
either during or shortly after the operation, followed by con- 
vulsions and death. Postmortem has revealed no abnormality, 
except that in 2 cases the thymus was said to be enlarged. 

Prior to the present case it was thought that the affected 
members in the family were sensitive to ether, but that explana- 
tion could not be invoked in the propositus, and the cause is 
not known. 

We should be grateful to hear whether any of your readers 
know of a similar history or of a possible explanation for the 
sudden deaths in this family. It is believed that the family 
came originally from Wales. 

M. A. DENBOROUGH 


Royal Melb Hospital, 
in a R. R. H. Lovett. 


ictoria. 
PRE-ECLAMPTIC TOXAMIA 

S1r,—In your review (May 21) of my monograph on 
pre-eclamptic toxemia you challenged the suggestion 
that height can reveal liability to this disease, in so far as 
it reflects the nutrition and eating habits of the inhabitants 
in an area. (Obesity is a better indication of individual, 
as opposed to communal, liability.) You referred to the 
findings of Dr. Nelson ' in Aberdeen, but these seem to 
me quite compatible with the explanations offered in the 
monograph. 

Dr. Nelson found the incidence of “ mild” toxemia was 
18-0% in tall, 15-7% in medium, and 15-2% in short primi- 
pare—i.e., it was in direct ratio to height. Although “‘ severe ” 
toxemia was equally frequent in medium (6°8%) and short 
(68%) primipare, and slightly less common (5:2%) in tall 
ones, he was inclined to think “ mild” toxemia (found in 
18-9%) and “‘ severe ”’ toxemia (present in 4-6%) were different 
diseases. To my mind they merely represent different stages 
of the same disease. The “‘ mild ” cases (with raised diastolic 
pressures) are those who have reached (what I term) stages 
3 or 4 (with vasospasm but no placental infarction). The 
“ severe” cases (with measurable albuminuria and hyper- 
tension) are those who have reached stage 5 (with placental 
infarction and secondary renal involvement from infarct 
dissemination). Occasionally albuminuria may result from a 
primary renal-tract infection. 

From the viewpoint of diet, heavy carbohydrate intake in 
combination with transplacental hormone output predisposes 
to a raised diastolic pressure (vasospasm)—i.e., encourages 
“ mild ” toxemia—but as the large bony structure of tall 
people demands plentiful calcium and efficient calcification, 
factors which help to render infarcts “‘ white” or harmless 
(so protecting against infarct dissemination and albuminuria), 
the diet of tall mothers renders them more liable to “ mild ” 
disease yet slightly less liable to “‘ severe ” toxemia. One could 
thus explain Dr. Nelson’s findings. 

I am surprised that you think Dr. Nelson is undoubtedly 
right to question whether the incidence of toxemia varies in 
different regions. The incidence in northerly Aberdeen was 
high, eclampsia occurring in 0-5% of all booked primipare and 
pre-eclamptic toxemia in 23-5°%, which is sharply in contrast 
to the findings of Professor Lambillon * that in tropical Belgian 
Congo there is still a district with two million inhabitants 
where no case of toxemia has occurred. 

You ‘said erroneously that in the monograph “‘ emphasis is 
also placed on the reduction of carbohydrate in the diet when 
the diastolic pressure is raised”. Reduction was advised many 
weeks earlier, in .“‘ stage 1”—not at “stage 3”, with the 
purpose of preventing the rise occurring later. 

Dr. Nelson had doubts about the effectiveness of dietetic 
control since a quarter of his toxemic primipare did not show 


1. Nelson, T. R. ¥. Obstet. Gynec. Brit. Emp. 1955, 62, 48. 
2. Lambillon, J. Ciba Symp. 1955, 3, 138. 
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excessive gains of weight in mid-pregnancy. Dietary control 
is of value in preventing toxemia only in so far as diet is a 
factor contributing to vasospasm. In most cases it is, but in 
many it is not. Many of Dr. Nelson’s toxemic cases were 
inevitably patients with ‘‘ missed ” underlying essential hyper- 
tension, which could have been detected only if the initial 
examination had taken place earlier—within the first three 
months—before the diastolic pressure dropped temporarily 
to a normal level. Something other than diet is needed in 
combating these cases. 

Dr. Nelson reported an “ inexplicable ” rise in pre-eclampsia 
in 1946-47 in Aberdeen. In the monograph I described pre- 
cisely the same occurrence, in those years, five hundred miles 
further south in Reading. I attributed it to the increased con- 
sumption of bread and potatoes by expectant mothers. These 
foods, previously unrationed, became rather scarce and more 
sought after as soon as they were rationed. Expectant mothers 
were granted extra rations, consumed them with glee, and 
developed toxemia. The end of the rationing ended the 
epidemic of toxemia. If my explanation is correct, the “‘ out- 
break ” should have occurred all over the country. Did it? 
Was there a boom in inductions for toxemia in 1946-47? 
I await the answers with interest. 

Dr. Nelson said ‘‘ while eclampsia and obstetric death-rates 
have fallen, the incidence of severe pre-eclampsia has risen. 
The prognosis is unlikely to be improved any further by present 
lines of treatment.” I could not agree more. It is prevention, 
not treatment, of severe toxemia at which we should aim. 
The correct place to treat it—hospital—is not necessarily the 
best place to prevent it. Massive antenatal hospitalisation 
demands new buildings, more beds and midwives, entailing 
heavy expense and much inconvenience. In the-monograph I 
described the results of the first two-and-a-half years’ trial of 
reserpine to check slight rises of diastolic pressure (very “‘ mild ’’ 
toxemia). The favourable results have been confirmed by a 
further two-year trial, and the outstanding finding has been the 
disappearance of marked albuminuria (“‘ severe ’’ toxemia) 
and placental infarcts. Severe toxemia can thus be prevented, 
with the patient ambulant and the cost negligible (usually 2d. 
per day). 

I am grateful to you for drawing my attention to Dr. 
Nelson’s excellent article. 

Reading. K. D. SALZMANN. 


STERILISATION OF SCALPEL BLADES 
Sir,—Current methods of preparing detachable scalpel 
blades for use in surgery leave much te be desired. 


These blades are not normally sterilised by boiling because 
this tarnishes and blunts them. Instead they are usually soaked 
in disinfectant. Until recently all makes of blades had to be 
degreased, which was a time-consuming and perhaps hazardous 
procedure not always performed properly. The degreased 
blades were then placed in a disinfectant solution for a variable 
period before use. The sterility of blades prepared in this way 
could never be guaranteed because sometimes a layer of grease 
was left on the blade, thus preventing access of disinfectant to 
the blade surface, and because the disinfectants in common use 
kill bacterial spores slowly if at all. Moreover, disinfectants are 
not invariably chosen for their efficacy. Sometimes they are 
selected for their “ mildness” in order to avoid the small 
corrosive burns which splashes may inflict on nurses’ hands, 
and this criterion does not necessarily correlate with antiseptic 
efficiency. We know also of one theatre where the disinfectants 
were chosen for their pleasing colours! The recent introduc- 
tion of non-greased scalpel blades has simplified their prepara- 
tion for disinfection, but the objection to the use of disinfectants 
as a sterilising procedure remains. Finally, the large quantities 
of disinfectants used in hospitals add to the cost of the Health 
Service. 

We investigated the possibility of sterilising scalpel blades 
in a horizontal dressings steriliser by steam under pressure. 


3. Rationing of bread began on July 21, 1946, and ended on July 24, 1948; 
se of potatoes began on November 9, 1947, and ended on April 30, 








Preliminary experiments showed that blades wrapped in nylon 
film or high-grade surgical gauze could be sterilised with very 
little appearance of tarnish and without complaints aboy 
blunting. Later experiments showed, however, that some 
batches of gauze caused gross tarnishing of the blades— 
probably due to residual bleaching agents in the cotton. Finally 
we tried sterilising blades wrapped in the vapour-phase. 
inhibition ‘(V.P.1.) paper folders used by the manufacturers to 
prevent the blades from tarnishing in storage before use. We 
found that blades can be sterilised in these folders without 
tarnishing. The freedom from tarnish was not due to failure of 
steam to reach the blades. Sometimes they were quite wet on 
removal from the steriliser, and experiments in which blades 
were coated with spores of Bacillus stearothermophilus showed 
that the blades were sterilised after exposure to steam at 126°C 
for 5 minutes. 

We observed that some blades stuck to the v.P.I. paper but 
this was avoided if the blades were not packed tightly. There 
does not seem to be any reason, therefore, why blades should 
not be sterilised in their v.P.1. paper folders along with other 
instruments in theatres where high-speed pressure-steam 
sterilisers are in use for sterilising unwrapped instruments, 
Elsewhere they may conveniently be sterilised in packs. In 
our experience, blades sterilised in v.P.1. folders have not 
tarnished even after three months’ storage. Practical experience 
has shown that blades are not blunted by one steam sterilisa- 
tion cycle, but the impression has been gained that their edge 
tends to become dull if they are re-sterilised repeatedly. 

There is little doubt that stainless steel or individually 
packed pre-sterilised scalpel blades would both have 
advantages over the blades at present in use, but until they 
become available we believe that the sterility of scalpel 
blades may best be ensured by the use of the technique 
described. 

We are grateful to Swann-Morton Ltd. for supplies of scalpel 
blades. 

R. J. FALLON 


Bacteriology D J. H. McKay. 


artment, 
University of 


lasgow. 


EXTRA -CHROMOSOMES AND BARR 
CHROMATIN BODIES 

S1r,—The mongol child described by Dr. Polani and 
his colleagues (April 2) had an extra chromosome not 
certainly distinguishable from chromosome 12; on the 
other hand, the father of the child observed by Dr. 
Fraccaro and his colleagues in the same issue is probably 
trisomic for chromosome 19. 

In a case of “ paramongoloidism” which we observed 
very recently,! and in which De Carli, Nuzzi, and Chiarelli, 
of Pavia,? found a long sub-metacentric extra-autosome in 
some nuclei, there was a double Barr chromatin body, as in 
the “ superfemale” or “ XXX. syndrome”.** This is the 
question to which I wish to draw attention. 

In our case (female) only one of the two Barr chromatin 
bodies can be a “‘ sexual body ”: the other must be considered 
as a “ non-sexual body ”. 

If it is true that the Barr chromatin body represents a sexual 
marker in the normal nuclei, in pathological conditions 
of the nucleus such as this it may not be so. If in some 
nuclei containing such a grossly X-shaped triple autosome, there 
is fusion of heterochromatic regions of the extra-autosome with 
those of the two identical chromosomes, a corpuscle results 
which is sufficiently compact to become visible (as the sexual 
chromatin body is attributed® to the fusion of two hetero- 
chromatic regions, particularly well developed, of the two X 
chromosomes), 

. Atti Soc, lombarda Med. 1960. 15, 1. 


1 

2. De Carli, L., Nuzzi, F., Chiarelli, B, 

3. Jacobs B., Baikie, A. 6 ourt Brown, M., MacGregor, T. N. 
4 
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Maclean, N., Harnden, bd. G. Lancet, 1959, ii, 423. 
. Lennox, B, ibid. 1960, i, 55, : ? 
. Grumbach, M M. L. Proceedings of the Laurentian Hormone 
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In view of the identification of nuclei with a double 
Barr chromatin body in females, and of a certain propor- 
tion of nuclei with a chromatin body in males, it should 
be useful to screen cases like ours and interesting cases 
such as those described in your issue of April 2. We 
should be grateful to Dr. Polani, Dr. Fraccaro, and their 
colleagues if they could accomplish this inquiry in their 
cases. 

Fatebenefratelli Hospital, Milan. 


BACK PAIN AND HYPERA:STHESIA 

$1r,—I am sure that Dr. Glover (May 28) is as dis- 
tressed as I am that his interesting paper should be used 
as a pretext for unjustified claims in favour of osteopathy. 
Dr. Stoddard and Dr. Mitchell-Fox (June 11) maintain 
that he is redescribiny the “‘ osteopathic lesion ”. On the 
contrary, though he may be describing a lesion similar 
to Dr. Stoddard’s, he is describing with additional detail 
referred pain of segmental distribution + and the areas of 
tenderness that result from internal derangement at a 
spinal joint.” 

The osteopathic lesion was revealed to Still in 1874. He 
postulated that all diseases resulted from displacements of the 
vertebre. These he held to cause pressure on blood-vessels, 
but this hypothesis was afterwards changed to pressure on 
nerves whereby organs were deprived of life-force. Can anyone 
really maintain that Dr. Glover is describing anything of the 
sort ? 

It was medical, not osteopathic, research that elucidated the 
part played by the intervertebral disc in causing fixation of one 
vertebra on another by internal derangement, with consequent 
pain in the lower limbs * and in the trunk.‘ Internal derange- 
ment has been known to medical men for years. For example, 
William Hey, who died at the end of the eighteenth century, 
recognised this phenomenon at the knee, and described 
manipulative reduction. 

Now that medical research has revealed to osteopaths 
how a vertebra becomes suddenly fixed, and why manipu- 
lation may bring relief, it ill behoves interested parties 
to try to transfer the credit to osteopathy. Such a dis- 
tortion of history cannot be let pass without protest. 

J. H. Cyrtax. 


B. Poed. - 


London, W.1. 


ARTIFICIAL RESPIRATION 

Sir,—Drowning in fresh-water differs essentially from 
drowning in salt-water. When fresh-water enters the 
alveolar spaces it is rapidly taken up into the pulmonary 
circulation, and the influx causes hemolysis of the red 
blood-cells. With salt-water fluid is withdrawn from the 
pulmonary circulation into the alveolar spaces by osmosis, 
hemolysis does not arise, and the potassium and sodium 
balance is unaltered. 

In fresh-water drowning the victim dies relatively early, 
whilst in salt-water respiratory and cardiac failure are delayed. 
Thus in fresh-water drowning the interval during which arti- 
ficial respiration can be effective is very short, whereas the 
chances of revival after rescue from salt-water are greater. For 
successful artificial respiration anoxia must be overcome, and 
the water must get out from the terminal bronchioles and 
alveolar spaces as well as from the upper air-passages. 

According to Sydney Smith and Fiddes * it is extremely 
difficult to free the bronchioles, the terminal bronchioles, and 
the alveolar spaces from water. This cannot be done ade- 
quately in the horizontal position, but with the patient in the 
vertical position, the head and arms hanging down, the results 





fl. Reiooe, 1. H._ Clin. Sci. 1939, 4, 1. 
2. Cyriax, J. H 

3. Mixter, W. a 
4. Cyriax, J. H. 
5. Smith, S., Fiddes, F. S. 


Brit. med. F. 1948, ii, 251. 

Barr, J. S. New Engl. F. ‘Med. 1934, ii, 211. 

* Lancet, 1945, ii, 427. 

Forensic Medicine. London, 1949. 


are better. It is not easy to get the patient into this position. 
The best way is to place him on a stretcher, fasten the legs and 
the thighs with a belt, and then tilt the stretcher vertically. 
The extended arms should be folded slowly, in a semicircular 
movement, across the abdomen so as to compress the thorax 
and expel water from the lungs. The arms are then raised 
slowly above the patient’s head, helping to expand the chest 
and induce artificial inspiration. 

By this means water can escape from the terminal bronchioles 
and alveolar spaces throughout the air-passages during artificial 
expiration, and air can reach the alveolar spaces and carry 
oxygen to the pulmonary circulation during inspiration. The 
patient should be treated in the open air, with the mouth and 
nostrils wiped clean and dentures removed. Resuscitation 
should be continued for at least 20-30 minutes. Care must be 
taken that the tongue does not impede respiration, although in 
the vertical position this is unlikely. 

Each respiratory cycle should take 4-5 seconds. 


ay ARMIN LIGETI. 
SERUM QUININE OXIDASE 

S1r,—We noted the two letters in your issues of 
March 12 and 26 suggesting that water will give the same 
effect as quinine hydrochloride in the application of the 
quinine-oxidase activity test to liver disorders. In our 
experience no such increase in optical density has been 
obtained when the serum has been diluted with the buffer 
as described. 

The following are two characteristic sets of results, both 
from cases with high zinc-sulphate turbidity readings, which 
show no evidence of increase of optical density with the addi- 
tion of water. We can only suspect that the buffer was omitted. 
ZnSO,=21-0 Quinine oxidase =17 units 


Optical 
density O.D. O.D. O.D. 


1 min. 10min. 30 min. 60 min. 
1 ml. serum+4 ml. buffer . .. 0174 0-174 0-174 0-174 
1 ml. serum +4 ml. H,O -. 0-980 0-984 0-982 0-982 
1 ml. serum +3 ml. buffer+i ml. gar: - 0-175 0-192 
1 ml. serum +3 ml. buffer+1 ml. . 0-170 0-170 
1 ml. serum+NaF+3 ml. buffer +1 ml. 
HCl oe “ =* ~< .. 0171 0-172 
1 ml. serum+NaF+3 ml. buffer+1 ml. 
H, a6 ee + o% .. 0-173 0-174 
ZnSO,=46-0 Quinine oxidase =36 units 
Optical 
density O.D. O.D. o.D. 
1 min. 10 min. 30 min. 60 min. 
1 ml. serum +4 ml. buffer . -. 0-089 0-090 0-090 0-090 
1 ml. serum+4 ml. H,O - 0-720 0-722 0-720 0-720 
1 ml. serum+3 ml. buffer-+1 ml. QHC! :: 0:094 0-130 oe * 
1 ml. serum+3 ml. buffer+1ml.H,O .. 0-090 0-090 
1 ml. serum+NaF+3 ml. buffer+1 ml. 
HCl .. 0-089 0-090 
1 ml. serum+NaF+3 ml. ‘buffer +1 ml. 
H,O .. 0-089 0-089 
These results also show that the enzyme action is | inhibited 


by NaF. 

Since our preliminary communication, we have modi- 
fied our original procedure to permit of accurate readings 
with jaundiced sera, and we also include a serum blank 
for each estimation. The modified test is carried out as 


follows: 

Set test as before and also a serum blank consisting of 1 ml. 
serum + 4 ml. 0-06 M phosphate buffer (2:69 g. KH,PO, + 6°54 g. 
Na,HPO, dissolved in distilled water and made up to 1000 ml., 
pH = 7:2). Set the instrument to 0-01 optical density with the 
serum blank and read the test which will have a slightly higher 
optical density than the blank. Let stand for 10 minutes, check again, 
setting the instrument with serum blank and read test solution. This 
reading has been brought now into the sensitive part of the instru- 
ment which will make it possible to detect even small amounts of 
quinine oxidase in jaundiced sera. (Since red cells also contain 
quinine oxidase, though less than liver cells, hamolysed sera are 
unsuitable for the test.) If 2 ml. serum is not available, the test 
can be set up with 0-6 ml. serum + 1-8 ml. phosphate buffer + 0-6 ml. 
quinine hydrochloride solution, and the serum blank with 0-6 ml. 
serum + 2-5 ml. phosphate buffer. 


Institute of Medical and 
Veterinary Science, Adelaide. 


W. ROMAN 
Head of Biochemistry Division. 
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TRIAL OF A NON-SPECIFIC ANTI-CATARRH 
VACCINE 

S1r,—Ever since Dr. Ritchie ! reported his results with 
autogenous vaccine in prophylaxis of the common 
cold, I had been hoping that someone would record a 
similar controlled trial using a stock vaccine. In your 
issue of June 25 you published such a report by Dr. 
Clark and Dr. Grenville-Mathers, and although the per- 
centage showing a good result or moderate improvement 
was higher in those using the vaccine than in the controls 
(63% to 47%) the authors reach the surprising conclusion 
that this trial “‘ has shown it to be useless ”’! 

They suggest that the difference in their results from 
those of Dr. Ritchie may be accounted for by the very 
heterogeneous nasopharyngeal organisms of the general 
population. They ignore the fact that Dr. Ritchie’s ex- 
cellent results came from weekly injections throughout the 
winter whereas their injections were only monthly. There 
may be administrative difficulties in giving weekly injec- 
tions (although, since diabetics and asthmatics often give 
their own injections and since district and industrial nurses 
are also available, the difficulties should not be insuper- 
able), but until a trial on the weekly basis has been done 
it would seem premature to state categorically that stock 
vaccine is useless. 


Ilkeston. 


T. H. GILLISON. 


CREATININE EXCRETION AND 
NORETHANDROLONE THERAPY 

Sir,—Anabolic 19-nortestosterone derivations are 
recommended for the treatment of rheumatoid arthritis 
with muscle wasting, but no long-term controlled trials 
have been reported. A double-blind trial of norethan- 
drolone (17x-ethyl-19-nortestosterone) (‘ Nilevar’) and 
dummy tablets was begun at this centre but terminated 
prematurely because it became necessary to identify the 
tablets on behalf of a patient in whom abdominal dis- 
comfort and hepatomegaly developed. The trial was not 
restarted because none of the four patients who had 
received 30 mg. of norethandrolone daily for six months 
appeared to have benefited, or even claimed to have 
benefited, from the therapy. The main purpose of this 
letter is to report the interesting changes that were 
observed in the patients’ urinary excretion of creatinine 
and calcium. 

There were 6 patients, aged 51 to 72, of whom 4 were 
allocated, by chance, to norethandrolone. They were all able 























distances. 2 had some anterior crushing of lumbar vertebrg 
from osteoporosis. 2 treated patients and 1 control had hada 
small dose of prednisolone for at least six months, and this was 
continued unchanged during the trial. 

The patients were in hospital for the first two weeks ang 
the last two weeks of the six-month period. While in hospital 
they received approximately 1000 mg. of calcium daily in 
their diet, and they collected 10 consecutive 24-hour specimens 
of urine for creatinine and calcium determinations. The 
specimens were kept at 3°C. On the sixth day of the first 
period they started treatment, and on the sixth day of the second 
period they stopped treatment. Their physical ability, strength 
of grip, and weight were recorded at intervals throughout the 
trial. Creatinine was measured by the method of Delory,! 
Calcium was measured by the method of McCrudden (Hawk 
et al.”), except that the precipitate was separated by centrifuga- 
tion, and was washed and recentrifuged twice. 

The mean weight of the 4 treated patients rose from 56 kg, 
to 60-6 kg., but fell back to 58-3 kg. by the end of the trial, 
Fig. 1 shows their marked rise in creatinine excretion. The 
rise was 4 to 17 times the standard error of the differences, | 
of the control patients (d), who did not have much permanent 
joint damage, enjoyed a spontaneous remission of his disease 
during the trial. His strength improved markedly, he regained 
4 kg. in weight, and his creatinine excretion rose significantly 
(S.E.D. x 4), as was to be expected. 

Fig. 2 shows the changes in creatinine coefficient. A rise 
usually means that the muscle mass has increased relative to 
that of the other tissue. Fig. 3 shows the changes in calcium 
excretion. There was no significant change for the control 
patients, but a fall of 2 to 5 times the standard error of the 





differences for the 3 treated patients whose calcium excretions , 
were above 100 mg. at the beginning. As has been stated the | 


treated patients claimed no benefit, they did not feel stronger, 
their weak grips did not improve, and they did not appear to 
be more muscular. Six months after the trial ended their 
clinical state remained about the same. Nevertheless it may 
be that their osteoporosis had decreased. The period was too 
short for radiographic appearances to change appreciably 
except for that of callus. Evidence of local repair was apparent 
adjacent to the crushed vertebre of the two affected patients, 
and during the trial their backache diminished. 

That creatinine excretion is related to muscle mass is an 
everyday observation that has been known since urinary 
creatinine was first measured. It appears that anabolic 
agents that promote creatine synthesis upset this relation. 
The creatinine excretion of patient (b) rose by 50%, yet 
her weight remained unchanged at only 54-5 kg. and there 
G. E. Photo-electric Methods in Clinical Biochemistry; p. 44. 
London, 1949. 


2. Hawk, P. B., Oser, B. L., Summerson, W. H. Practical Physiological 
Chemistry; p. 897. Blakiston, 1949. 
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MEAN & S.D. AT O & 6 MONTHS 


Fig. 1—Mean creatinine excretion, and 
standard deviation, for 4 treated 
and 2 control patients, at the begin- 
ning and end of sixth months’ trial. 


Creatinine co-efficient at O and 6 months 


Fig. 2—Change in creatinine coefficient 
during trial (creatinine coefficient taken 
as creatinine in mg./weight in kg.). 
To be viewed in conjunction with fig. 1. 


MEAN &€ S.D. AT O & 6 MONTHS 
Fig. 3—Mean urinary excretion of calcium, and 
standard deviation, for 4 treated patients and 
2 controls, at the beginning and end of six 
months’ trial. 
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was no obvious sign of muscle gain or fat loss. The 
findings suggest that norethandrolone builds up a store 
of creatine other than in the usual form in muscle, since 
the creatinine excretion rose slowly during therapy and 
then decreased slowly when the therapy was stopped. 
With regard to the calcium retention, others have shown 
that during norethandrolone therapy there is not an 
increased loss of calcium in the feces.* One can assume 
therefore that the treatment did cause calcium retention 
which may have been incorporated in new bone. 

Clinical observation does not therefore support the 
concept that during norethandrolone treatment a rise in 
creatinine excretion reflects an increase in muscle mass. 

The assays were done by the staff of the chemical research labora- 
tories at this centre, and to them and the nursing staff thanks are 
due. The ‘ Nilevar’ and dummy tablets were generously supplied 
by Dr. G. R. Venning, of C. D. Searle & Co. 


Sheffield Centre for the Investigation 
and Treatment of 
Rheumatic Diseases. 


H. F. WEstT. 


FLUORIDATION 

Sir,—Professor MacGregor (June 25) does of course 
answer most of the points raised by those critical of 
fluoridation. However, in view of the mention by Mr. 
Capstick of Philip Sutton on fluoridation, I think it well 
to point out that those responsible for the American 
projects in Newburgh and Grand Rapids and in Canada at 
Brantford have replied in detail refuting almost all the 
points made in Sutton’s book. 

Sutton himself starts off with a fundamental error, in that 
he says the proposals to fluoridate drinking-water are almost 
entirely based on the results of the Brantford, Grand Rapids, 
Newburgh, and Evanston projects. Anyone familiar with the 
literature concerning fluoridation is well aware that those 
responsible for the Grand Rapids survey have made a careful 
study of the available literature, notably Dean’s work, which 
establishes quite definitely the relationship between fluoride 
intake and the prevention of dental decay. By overlooking 
this extensive research experience, Sutton manages to infer 
that the planning for Grand Rapids was amateurish and 
ineffective. After such a study it is not surprising that the 
American and Canadian research-workers have been able to 
show that in the field of errors and omissions Sutton is by 
no means blameless. 

I would suggest that anyone who is interested in further 
details with regard to Sutton’s work, and the replies from 
those he has so heavily criticised, should consult the Fluorida- 
tion Study Group, who can supply them with further informa- 
tion which throws some light also on Sutton’s bias in this 
matter. 


Public Health Department, C. L. SHARP 
Bedford. 


Medical Officer of Health. 


MANAGEMENT OF HEART-BLOCK 

Sir,—We would like to congratulate Mr. Abrams and 
his colleagues (June 25) on their achievement in develop- 
ing an electric pacemaker which can induce a small 
voltage directly on to the heart without disturbing the 
patient. 

External electric stimulation as introduced by Zoll* has 
been extremely valuable for treating the acute emergency of 
ventricular standstill, but, as Abrams et al. point out, is 
impracticable for continued stimulation owing to pain from the 
large voltage required. Stimulation through a cardiac catheter 
was shown to be possible in animals by Hopps and Bigelow ® 
and is probably routinely used in many centres for tiding the 
Patient over a few days and is free of discomfort.* Wires 


3. Plum, ie Denning, M. F. ¥. clin. Endocr. 1958, 18, 860. 

4. Zoll, P. M. New Engl. ¥. Med. 1952, 247, 768. 

4 Hopps, J. A., Bigelow, W. G. ‘Surgery, 1954, 36, 8 

6. Leatham, A., Robinson, B., Davies, J. G. Lancet, 1959, i, 583. 





attached to the heart and passed through the chest wall (prac- 
tised by Lillehei) again constitute a temporary method. 

For permanent .treatment the small internal pacemaker 
containing its own power supply developed by Elmquist can 
be placed in the rectus sheath with wires passing subcutane- 
ously to the heart. One was inserted 13 weeks ago in a patient 
of ours aged 65 who remains extremely well with an artificial 
heart-rate of 90 per min. This method has the disadvantages 
that the stimulator cannot be turned on and off and the rate 
and voltage are fixed; a further slight inconvenience is the 
necessity for charging of the cell which is carried out by 
induction every 7-14 days. While the Elmquist internal 
stimulator is a remarkable advance, its disadvantages have led 
us to develop an external stimulator which can induce a small 
impulse at radio-frequency into a receiver placed subcutane- 
ously near the heart. This system is slightly more complicated 
than that of Abrams et al., and furthermore has yet to be tried 
in a human subject. 

AUBREY LEATHAM 
BRIAN ROBINSON 
HAROLD SIDDONS 


St. George’s Hospital, J. G. Davies 


London, S.W.1. 


THE HARVEST MITE 

Sir,—It is greatly to be hoped that your leading 
article of June 25 will result in infestation with this mite 
being more frequently recognised. Patients cannot be 
wondered at for describing mite lesions as “‘ heat spots ” 
r “hives”, or for attributing them to “ overheated 
blood ”, when the true cause is not appreciated by many 
doctors. Such at least, is my belief after discussing the 
subject with medical men from time to time. It would 
also seem that little is known about the ecology of the adult 

trombicula, even by entomologists. 
May I add the following observations to your excellent 


article: 

The free larve are so small that they are invisible without 
artificial aid to an emmetropic eye: a myopic person can, how- 
ever, see them with the naked eye after a little practice. One 
of the difficulties of seeing them is the speed with which they 
run, and the zig-zag course they follow. They can be collected 
in a testtube from the limbs of a child if examination is made 
immediately on return from an infested garden or field. 

The mites become active and prevalent well before the 
autumn, and the usual season lasts from the middle or end of 
June to September, or even a little later. In addition to its 
other virtues your article is therefore timely. The distribution 
of these pests has not been worked out so far as I know. I 
have not come across them in 3 summers in Yorkshire, but 
they are extremely numerous and troublesome in this part of 
Kent, and at least in parts of the County of Kildare. The latter 
2 counties have an alkaline soil in common. I have also 
suffered as a schoolboy, and seen others suffer, in Berkshire. 

One of the reasons why the harvest mite is little known is 
that it seems that a substantial percentage of the human 
population is either not attacked at all or is immune to 
the effects of attack—probably the former. My interest in the 
subject derives from a marked personal susceptibility to the 
toxic effects of these mites, and this susceptibility is shared by 
my wife, children, and other close relatives. 

Prevention must be either by treatment of infested ground 
or by the use of individual repellants. I am authoritatively 
informed that for the treatment of lawns, &c., dieldrin in the 
strength recommended by the producers is very effective, and 
that aldrin and benzene hexachloride, correctly used, also give 
good results. For susceptible persons, however, summer 
out-of-doors can be enjoyed fully only with the aid of a reliable 
and genuinely long-acting repellant. The disadvantage of the 
dimethyl phthalate group of creams is that the protection they 
afford, whilst complete, is measurable in hours. The most 
effective and long-lasting defence which I have used is a large- 
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scale inunction with benzyl benzoate emulsion. This substance 
will continue to give protection until it is washed off. 
Deal, Kent. W. B. ROANTREE. 


PARKING AND THE DISABLED DRIVER 

S1r,—Stricter traffic regulations include non-parking 
areas, yellow lines, pink zones, and parking meters, and are 
no doubt the best expedients that can be devised for the 
present. Unhappily, as the Disabled Drivers’ Motor 
Club reports in its paper The Disabled Driver, this is 
bearing harshly and unfairly on this small group of drivers 
and motorists badly crippled in their legs have un- 
necessarily to park a long way from their destinations. 
Stuart-Menteth writes of the difficulties the leg-disabled 
have in jostling crowds, crossing busy roads, and in 
walking, say, 200 yards in wind or on slippery pavements. 

There is a heritage of kindliness in Britain towards the 
disabled and this is undoubtably shared by the police. But 
their attitude is said to have hardened and this may be due to 
their having been issued with stricter instructions about 
parking (e.g., ‘‘no exceptions whatever”) which give them 
no chance to use their discretion. Undermanned, they have a 
hard enough task anyway. 

In some cities, such as Coventry, certificates to attach to the 
windscreen have been issued to disabled drivers by the Town 
Clerk on medical recommendation, and parking for the disabled 
is greatly facilitated. There is no national or nationally 
accepted scheme. 

What these people need is permission to park, out of rush 
hours, for up to half-an-hour, where not causing any obstruction 
or otherwise inconveniencing traffic. The number of persons 
concerned in the entire country cannot be great (Stuart- 
Menteth estimates not more than 2000), but only those drivers 
with sufficient loss of function to make walking any distance a 
heavy burden, should be eligible. The definition would have to 
be made medically and might be witnessed by a certificate added 
to the driver’s licence (to be produced on demand) or a badge to 
be put on the windscreen. It would be especially appropriate 
if the Ministry of Pensions and National Insurance were to be 
responsible both for the medical recommendations and for the 
provision of certificates and/or badges. 

— ROBERT PIPER. 


ENCEPHALOCELE 

Sir,—The following case is of interest, for, though the 
deformity described is doubtless familiar to neurologists 
and cerebral surgeons, it must be fairly rare, since it 
receives scant consideration in textbooks and none of 
my medical colleagues, nursing staff, nor I have ever seen 
a case like it before. 

A female African baby, aged 1 week, was admitted on 
Feb. 11, 1960, with a round cystic swelling of the head over 
‘the sagittal suture (see accompanying photograph), which 








had been present since birth. Though the condition was 
clinically and radiologically an encephalocele, and the pros. 
pects of survival were therefore negligible, it was obviously 
undesirable to leave the swelling intact as it was freely mobile 
and liable to trauma, and the mother desired its removal. 

The operation was carried out under local anesthesia and 
sedation with chloral hydrate (gr. 71/.). After aspirating the 
swelling with the removal of slightly yellowish cerebrospinal 
fluid, an angular incision was made through healthy skin 
round the neck of the sac and the scalp dissected up to expose 
the dura mater. The superior sagittal sinus was encountered 
in the dura in front and behind at its entry to and exit from the 
encephalocele. This was tied at each point, and the narrow 
neck of the sac was encircled by a third ligature and cut through 
distally. 

The scalp flaps were stitched back in the mid-line. The 
stitches were removed on Feb. 24, and the child was dis- 
charged on March 8. Apart from slight bulging at the site 
of the scar there were no complications. 

The pathologist’s report on a portion of the specimen 
removed stated that the section passed through skin, meninges, 
and brain. The inner layer was ventricular lining. 

The follow-up of African patients is difficult as they do 
not usually attend for periodical examinations, but the chances 
of survival in a case like this are extremely small. 

I wish to thank Dr. Winifred Lochrie for assisting me with this 
case. 


Lilongwe African Hospital, 


Lilongwe, Nyasaland S. V. HUMPHRIES. 


AGANGLIONIC MEGACOLON 

S1r,—Despite the interest in aganglionic megacolon, or 
Hirs¢hsprung’s disease, in recent years no suggestion has 
been made, to our knowledge, as to the cause of the 
absence of myenteric-plexus nerve-cells in the distal 
colon, beyond the opinion that maldevelopment has 
occurred. The following observation seems to shed light 
on the location of the primary defect in this disease. 

The hypertrophy of nerve-trunks in the agariglionic segment 
appears analogous to “‘ amputation ” neuroma, suggesting that 
the preganglionic parasympathetic cells fibres “‘ seek” but 
do not “‘ find ” the absent myenteric nerve-cells. If correct, 
this view implies a certain functional integrity of the proximal 
nervous system. 

Further evidence for the action of local factors in this 
disease are Toolan’s experiments 1 on embryonic gut growth 
in cortisone and X-ray conditioned adult rat hosts. Mince or 
strip grafts were used and transplanted to the chest wall of 
young adult animals. All transplants matured, and were adult 
in histological pattern; most contained normal ganglion cells in 
normal myenteric and submucosal plexuses. 

We have reviewed sections of colon taken at necropsy from 
19 patients with the Arnold-Chiari neuraxial dysplasia complex. 
An additional 10 cases were not used, as no sections of colon 
were available. In all sections, ganglion cells were present and 
appeared more or less normal. The Arnold-Chiari defect, in 
our experience, is usually associated with spina bifida or myelo- 
meningocele (21 of 25 described) and additional abnormalities 
of the spinal cord were observed (hydromyelia, 10 of 24; 
syringomyelia and diastematomyelia, at least 1 each). Despite 
these abnormalities of the cord (largely lower thoracic and 
lumbosacral) ganglion cells in the large intestine were intact. 
Sections of small intestine from 21 of these cases also contained 
normal submucosal and myenteric ganglion cells and nerves. 
If the myelomeningoceles of these patients are always epider- 
midised neural plates, as proposed by Cameron,? it would not 
seem possible that the neural lesion could develop later than 
the myenteric plexus. 

These findings suggest that the defect in the localised 
form of Hirschsprung’s disease arises as a result of local 
factors, not dependent on the integrity of the spinal cord, 


1. Toolan, H. W. Cancer Res. 1957, 17, 707. 
2. Cameron, A. H. #. Path. Bact. 1957, 73, 195. 
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and possibly wholly independent of external innervation. 
If this is true, experiments using “‘ conditioned ” animals, 
or the strains of mice described by Derrick et al.,? should 
yield vital information as to the local cause of this 


malformation. 

The form of ‘“‘ aganglionosis ” involving the entire 
colon, or colon and small bowel, is different in that large 
“amputation neuroma ”-like complexes are not found; 
indeed, few if any intermuscular or submucosal trunks are 
identifiable. The possibility that in this condition the 
basic defect lies in the parasympathetic or central nervous 
system also seems unlikely, however, in view of the studies 
of Toolan. 

The opinions of others regarding the association or 
lack of association of aganglionic megacolon with other 
diseases of the nervous system, whether genetically 
determined or not, would be of interest. 

Departments of Pathology and 

Pediatrics, Children’s Hospital 

and Children’s Hospital Research 


Foundation, and University of 
Cincinnati College of Medicine. 


* CUFF ” HYPERTENSION 

Sir,—At the start of a long-term study on the fre- 
quency of heart-disease in Finland, new sphygmomano- 
meters were bought in Helsinki. These were mercury 
manometers with the trade name ‘ Erkameter Original ’, 
a make long and widely used, at least in this part of 
Europe. 

On the first day of this survey, it appeared that almost 
all the men examined had an elevated blood-pressure. 
They were well rested and calm at the time of the measure- 
ment, and most of them otherwise apparently healthy. 
It was soon found out that we were not confronted with a 
peculiar epidemic of hypertension in Finnish Carelia, 
but a systematic error had occurred in measurement, for 
which the type of cuff supplied with the sphygmomano- 
meters was responsible. 

The cuffs were 13 cm. wide and long enough to be wrapped 
completely around the arm. The rubber bag, however, was 
12cm. wide and only 23 cm. long. Two older erkameters were 
found with rubber bags of the same width, but of greater 
length: one, about ten years old, 29-5 cm., and the other older 
one, 33-5 cm. long. 

The newest and oldest cuffs were compared, using the 
same manometer, on the same 30 consecutive subjects, males 
from 40 to 59 years. The short 23 cm. bag systematically gave 
higher readings than the old 33-5 cm. bag. In 1 case only, 
there was no difference. With the short bag, the average 
arterial pressure was 165/107 mm. Hg and with the long bag 
142/88. The difference was thus rather appreciable, 23 mm. 
in systolic and 19 mm. in diastolic pressure. 

When a narrow cuff is used, the manometer reading is 
known to increase with the upper arm circumference. With 
the short bag, the readings similarly showed a distinct positive 
correlation with the arm circumference, whereas with the long 
bag the readings were independent of the circumference, as 
recorded in 96 consecutive men. 

Probably an error in the measurement is caused by too 
short a bag in the same way as by too narrow a cuff. In no 
casé was the short bag long enough to cover the entire arm. 
The part of cuff which is not supported by the inflated bag 
evidently applies pressure on a narrower area on the arm. The 
unsupported area will be the narrower, the shorter the bag 
and the thicker the arm. 

Fortunately, this observation was for us only an amusing 
episode: we found an easy way of “ curing ” the hypertension 
by the proper selection of the sphygmomanometer cuff. But 
3. Derrick, E. H., St. George Grambauer, B. M. ibid. p. 569. 


EUGENE V. PERRIN 
BENJAMIN H. LANDING. 








this observation has also its serious implications: it demon- 
strates how defective even simple apparatus as supplied by the 
manufacturers can be. It is rather surprising that the manu- 
facturer has gone on shortening the rubber bags gradually 
during perhaps the past 20 years. No scientific work has ever 
shown that the shortened bags were more reliable than the 
older, longer ones. 


The World Health Organisation recommends that a 
sphygmomanometer cuff must be at least 14 cm. wide and 
sufficiently long to be wrapped completely around the 
arm.! At least in Finland, no sphygmomanometers sup- 
plied with such cuffs are at present available. 


Esko ORMA 
_ M. J. KARVONEN 
Pa ANCEL KEys. 


LIPOXIDASE AND BLOOD-PRESSURE 
S1r,—To the new drugs for the treatment of arterial 
hypertension another may be added—one present in the 
enzyme lipoxidase. 


Lipoxidase was first described some years ago by André.? 
We obtain it from the soya-bean by Theorell’s method.* Its 
specific action is to form lipoperoxides from polyunsaturated 
fatty acids. 

We recently reported * several remarkable effects of lipoxi- 
dase on the living animal, particularly the development of 
alopecia; and we also described its experimental toxicity and 
various physiological actions.’ We wish to emphasise here its 
hypotensive effect when injected in dogs and cats anezsthetised 
with chloralose (2-10 mg. per kg.).6 These doses are far lower 
than the L.D.,, determined in several animal species. They are 
also much lower than those producing other actions. At 
present we cannot fully account for this hypotensive effect, but 
a few significant facts may be noted. 

The hypotensive effect is less in the atropinised animal 
and it does not take place in the spinal animal. In the whole 
animal there is also an inhibition, even sometimes an inversion, 
of the reflex response to carotid occlusion and a potentiation 
of the hypertensive effect of adrenaline, like that observed after 
the administration of other hypotensive drugs. 

The results of several of our experiments seem to show that 
the hypotensive effect of lipoxidase is the result of interference 
with the action of hypertensin.? Incubation at 26°C for 
30 minutes of a solution of hypertensin with the system 
lipoxidase/linoleic-acid inhibits more than the 99% of the 
hypertensin. Incubation with linoleic acid alone does not 
affect the activity of hypertensin. We are not prepared to 
affirm that this in-vitro inhibition of hypertensin is responsible 
for the lowering of arterial pressure in the whole animal, but 
that is a possibility to be kept in mind. 

On the other hand, since lipoxidase in continued small doses 
did no damage (100 mg. per kg. daily for thirty days produced 
no perceptible macroscopic or microscopic damage in a group of 
20 mice), we decided to give it to patients with moderate to 
severe hypertension. 24 patients have been treated so far with 
doses ranging from 5 to 20 mg. of lipoxidase by subcutaneous 
or intramuscular injection. These doses sometimes produced 
a local reaction, but no undesirable general effects were 
observed. The injection was almost constantly followed in two 
hours by a decrease in arterial pressure. The patients felt 
better during the treatment—unlike what happens with some 
. Wid Hith Org. tech. Rep. Ser. 1959, 168. 

André, E., Hou, K. W. C.R. Acad. Sci., Paris, 1932, 194, 695. 


. Theorell, H., Holman, R. T., Akeson, A. Acta chem. scand. 1947, 1, 571. 

Puig Muset, P., Martin Esteve, B Valls Mateu, J. Nature, Lond. 1959, 
184, 1506; Med. Clin. 1959, 32, 184. ’ 

Puig Muset, P. Thérapie, 1960, 15, 199; Puig Muset, P., Laporte, 
]., Valdecasas, F. G., Valls, J. Com. V Reunién Soc. Esp. Cien Fisiol. 
Madrid, 1959. ; ; 

b — F. G., Laporte, S., Puig Muset, P. Med. Exp., Basle (in the 

press). ae 

7. Puig Muset, P., Laporte, J., Valdecasas, F, G. Communication to 

European Symposium on Medical Enzymology. Milan, 1960. 
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other hypotensive drugs. The decrease was 50-35 (occasionally 
70) mm. Hg in the systolic pressure and 20-15 (occasionally 
30) mm.Hg in the diastolic pressure. The decrease lasted 3-7 
days. The fact that the hypotensive effect between 5 and 20 
mg. is not proportional to dose suggests a possible action on 
a plasma component present in low concentration. The hypo- 
tension is not of the orthostatic type, as it is with the so-called 
ganglioplegic drugs. 

In view of these encouraging results we are now studying 
a larger number of patients with hypertension of various 
causes. 

Research Department, Laboratorio 


Pevya, Molins de Rey, P. Purc MUSET 


Barcelona. 
Escuela de Cardioangiologia, M. TORNER 
University of Barcelona. J. M. Morarto. 
F. G. VALDECASAS 
J. LAPoRTE 


Laboratorio Farmacologia, 
University of Barcelona. 


J. BusQuETS. 





Parliament 





Scottish Mental Health Bill 


IN moving the third reading of this Bill on June 23, Mr. JOHN 
Mac ay, the Secretary of State for Scotland, said that though 
the general structure of the Bill remained unchanged it 
emerged from the committee with many improvements. They 
had provided for a medical review and report on each patient 
before he could be kept subject to compulsion for more than 
28 days. They had also strengthened the periodic review of 
patients subject to compulsion by introducing a second medical 
opinion. In each of these changes and in other points of detail 
everything that had been done aimed at protecting still further 
the interests and wellbeing of the mentally disordered. 

During the Committee stage, Mr. Maclay continued, 
reference was made to his intention to ask the Scottish Health 
Services Council for advice on the development of community 
services. He was glad to be able to tell the House that the 
Council’s Standing Advisory Committee on Local Authority 
Services already had begun work on this subject. The Com- 
mittee had had impressed on it the importance of having early 
advice on the kind of arrangements which local authorities 
should make with a particular emphasis on the things that 
could be done quickly. As soon as this advice was available 
local health authorities would be told what matters to cover 
in their proposals. He would expect that the authorities’ 
proposals could be submitted within six months. 

The Bill provided for the appointment of a committee to 
manage on the Minister’s behalf the State hospitals for people 
who need treatment under conditions of special security. 
The committee which he proposed to appoint would be 
directly responsible to him and would not be part of the 
regional hospital arrangements. As he envisaged it at the 
moment, it would consist of a chairman, three consultant 
psychiatrists, a lawyer, and someone with local-authority 
experience. If none of these was a woman, he proposed to add 
one to the committee. He would lean heavily on the committee 
for regular review of the patients since continuity of knowledge 
was important. 


QUESTION TIME 
Medical Superintendents 
Mr. KENNETH ROBINSON asked the Minister of Health how he 
intended to implement the recommendation of the Pilkington 
Commission that medical superintendents of mental hospitals 
should receive an additional emolument of £250 per annum, in 
the light of his guidance to hospital authorities on the future 
of medical superintendents——Mr. DEREK WALKER-SMITH 
replied: No guidance has yet been issued; but I should assume 


that, if the report were implemented as a whole in accordang 
with the Government’s offer to the medical profession, the 
allowance would be payable to all existing holders of medic 
superintendent posts and also to such persons as might jy 
future be appointed to such posts. 





Obituary 





DOUGLAS ALLAN ABERNETHY 
M.A., B.M. Oxon., F.R.C.S.E., M.R.C.O.G. 


Mr. Abernethy, senior surgeon to the Radcliffe Infir- 
mary, Oxford, died on June 23. 


The son of a general practitioner of Barnes, he was educated 
at St. Paul’s, Hammersmith. From school, like most of his 
generation, he went into the Army, where he served as a gunner 
subaltern. In 1918 he was severely wounded. While stil] 
convalescent he went up to Balliol, taking a good second in the 
physiology honours school in 1922. He was an outstanding 
boxer and swimmer, obtaining half-blues for both, and in his 
last undergraduate year he was president of the Oxford 
University Swimming Club. 

He did his clinical studies at St. Bartholomew’s Hospital, 
qualifying in 1925 and taking the F.R.C.S.E. in 1928. As house- 
surgeon at the Radcliffe Infirmary he so impressed those in 
authority that he was promoted directly, without any inter- 
mediate registrarship, to the surgical staff of the hospital. 
Here he spent the whole of his working life, ending up as senior 
surgeon. He was also an examiner in surgery at Oxford and 
on the consultant staff of various district hospitals. 

D. C. C., an Oxford colleague, has sent this tribute: 

‘** Douglas Abernethy brought two great attributes to surgery 
—craftsmanship and honesty. The craftsmanship which he 
exercised on making miniature furniture and violins, he used 
in his routine surgery. As a result his braided nylon hernia 
repairs? were beautifully done, much thought having been 
given to technique. His honest straightforward teaching was 
much appreciated and made his student rounds very popular. 
This honest insight made his opinion on committee, especially 
on the administrative side, always valuable. The same honesty 
and desire to help endeared him to his patients and made him 
a goed doctor—for surgeons are doctors.” 

L. N. J., his friend from their schooldays at St. Paul’s, 
writes: 

“Douglas Abernethy was a small, tough boy of unusual 
physical strength, with a lively mind and a capacity for self- 
education. Though academically successful at school, especi- 
ally on the science side, he regarded formal education as an 
interruption. ‘The masters always wanted me to learn s0 
many things that I did not wish to learn. They got in my way: 
This remark of his was, of course, an exaggeration but it shows 
the sturdy independence of an inquiring mind. 

* To talk of the skilled and beautiful hands of a surgeon 1s 
almost a novelist’s cliché, but Douglas’ hands really were 
skilled, small and beautifully shaped. He was a natural crafts- 
man and his method, characteristically, was to make something 
first, then to read a textbook on how to make it, and then to 
explain where the textbook was wrong. Thus, he could make 
beautiful furniture: he could even make violins. He would 
take a bone off his plate, and, with a clasp-knife or scalpel, 
whittle it into a figurine which might be either comely or 
grotesque. All his life he was a voracious, though discrimin- 
ating, reader. He had plenty of ideas and opinions about 
literature and a rather special taste for, and knowledge of, light 
verse. When, under my direction, he started to fish with a fly 
he soon became much more proficient than his tutor. He not 
only tied his own flies, but also made his own fly-rods. On his 
day he was no mean performer with a shot-gun. Convivial 

by nature he enjoyed good wine and food and was a first-rate 
cook. 
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“Rich in kindliness and humour he was absurdly loyal to 
his friends who, in his eyes, could do no wrong. While 
demanding of himself the highest standards, he was infinitely 
kind to those less morally robust or competent, and especially 
—and always—to patients.” 


Mr. Abernethy leaves a widow, a son, and a daughter. 


Prof. ALEXANDER KENNEDY 


P. G. F. writes: 


“In his earlier days when psychiatry was still looked on 
by many as being the special province of cranks, Kennedy’s 
aim was to establish it as an acceptable major specialty. With 
this in view he advocated that psychiatry should be soundly 
based on the principles of general medicine, and the biological 
sciences in which psychiatrists should have postgraduate 
training. In addition he was at pains to avoid any extreme 
metaphysical developments in psychotherapy which, passing 
the bounds of good sense, brought the specialty into disrepute. 


“In Edinburgh, as in Newcastle, he embarked on an 
extensive revision and expansion of postgraduate education. 
He believed that psychological medicine was sufficiently devel- 
oped to warrant and indeed to require a comprehensive formal 
training. He felt that it was the duty of university psychiatric 
dinics to provide this training, and it was with this in view 
that he planned an institute of psychiatry which would be 
closely associated with the Royal Edinburgh Hospital for 
Nervous and Mental Diseases. His expansive projects needed 
considerable financial resources, and it is perhaps not sur- 
prising that they sometimes met considerable opposition. 
However, he seemed to revel in combat, and his dynamic 
purposefulness generally carried the day. It is unfortunate 
that he was not able to realise his ambition of forming in 
Edinburgh a postgraduate school of psychiatry comparable 
with the London Institute of Psychiatry. Perhaps he had this 
in mind when he indicated that his role was to provide 
organised facilities for the training and research of future 
workers. 

“Although he was well known as the president of the 
Alfred Adler Medical Society, he was no great believer in 
schools of psychotherapy. His intensely practical approach 
can be seen in his formulation of the aim of psychotherapy— 
to make the patient feel better and behave better—and that 
this should be done as economically and simply as possible. 
Many patients will remember him as a bringer of clear good 
sense in an area confused by theoretical dogma. He dis- 
couraged sentimentality although he was personally extremely 
Kind. At times his apparent aggression, supported by his 
massive frame, could be quite intimidating, but he harboured 
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no malice, and few could know him intimately without 
developing great affection for him. To those his passing is a 
great personal loss.” 





Appointments 





KAMESWARA Rao, DHULIPALA, M.B. Madras, F.R.C.S.E., D.G.0., D.O.: oph- 
thalmic officer (s.H.M.O.), Children’s Hospital, Ladywood, Birmingham. 
Morton, R, S., M.B.E., M.R.C.P.E.: consultant venereologist, Sheffield and 
,__ West Riding of Yorkshire area. 

Nopss, K. L. G., G.M., M.B. Lond., M.R.C.P.E.: consultant physician (geria- 
trics), Birmingham mental B and Selly Oak groups off hospitals. 


East Anglian Regional Hospital Board: 


Broapuurst, A. D., M.B. Sheff.: registrar in psychiatry, Fulbourn and 
Addenbrooke’s Hospitals. 

BusHpy, ANTHEA M., M.B. Lpool, D.A.: anesthetic registrar, West Suffolk 
General Hospital. 
EY, M. W. P., M.B.N.U.I., M.R.C.P.I., D.P.M.: senior registrar in 

D Psychiatry, Fulbourn and Addenbrooke’s Hospitals. 

ASTOOR, R. K., M.B. Bombay: orthopedic registrar, Norfolk and 

Norwich Hospital. 

Et-SHamy, H. K., M.B. Cairo: registrar in dermatology, north-west area 
of the region. 


Notes and News 





RECENT DATA ON RADIATION AND MAN 

IN 1956 The National Academy of Sciences, a private 
organisation of American scientists, issued a report on the 
biological effects of atomic radiation ; a new report ' summarises 
knowledge obtained since then. Brief and didactic, with almost 
no references, it is the work of several distinguished com- 
mittees of doctors and other scientists, and it deals with genetic 
and pathological effects, meteorological, agricultural, and 
oceanographic aspects, and the disposal of radioactive wastes. 

One important finding is that dose-rate, as well as total dose, 
may be significant in producing genetic effects. In mice, fewer 
mutations are produced by chronic irradiation in spermato- 
gonia and cocytes than by the same total dose of acute irradia- 
tion: precise quantitative relations between dose and effect 
at low doses are not yet available. Oocytes do not differ much 
from spermatogonia in their sensitivity to radiation-induced 
mutations. There is some shortening of life not only of 
irradiated mice but also of their progeny; and for a constant 
radiation dose the amount of shortening increases as dose-rate 
increases. Chromosome breakage in human cells in tissue 
culture has been seen with doses as low as 25r. 

Fallout has been increasing, and the contribution of 
carbon 14 has become measurable, so the previous estimates of 
radiation from fallout have been increased; but since it is 
chronic irradiation the earlier estimates of genetic damage 
(which were based on the results of acute irradiation in mice) 
may need to be reduced for a given amount of fallout. Since 
there is still no precise information about the effect in human 
genetics of any dose-rate, the Academy continue to agree with 
the International Commission on Radiological Protection that 
the average gonadal dose accumulated by the population in 
the first thirty years of life should not exceed 10r of man-made 
radiation. The report has a good word for the work of doctors 
and dentists in reducing radiation exposure and urges further 
steps; and it calls for future studies of the mutagenic effects of 
such chemical compounds as drugs, food additives, effluents, 
cosmetics, and contraceptives. 

In mammalian embryos, doses of radiation of 100-300r 
produce malformations which depend on the state of develop- 
ment at the time of irradiation; similar doses are thought to 
produce similar effects in man. The incidence of myeloid 
leukemia is increased after a single dose of whole-body radia- 
tion; in the effective dose range the increase in incidence is 
about 1 case per million people for each rad. There has, how- 
ever, been no increase in the leukemia-rate since 1945 among 
Japanese thought to have received 50-100 rads. 

At present the major source of airborne artificial radio- 
activity is delayed fallout from the stratospheric reservoir; 
and this will remain true unless large-scale bomb-testing is 
resumed. The chief nuclides involved are strontium 90, 
cesium 137, and carbon 14. The half-residence time of radio- 
active particles (i.e., the time required to remove half those 
originally present) is about two to four weeks in the troposphere; 
in the stratosphere the figures are less definite but approximate 
to one to five years at the equator and less than a year elsewhere. 
In November, 1958, about 3,000,000 curies of strontium 90 
had fallen out and 2,500,000 curies remained; most of this will 
be down by 1963, when the ground concentrations will be 
about twice those of November, 1958, if there have been no 
further major tests. 

On the beneficial side, a very few new plant varieties pro- 
duced from radiation-induced mutations have been accepted 
by farmers, and a start has been made to control screw worm in 
the southern States by releasing male flies sterilised by radia- 
tion. 

Although the cost of safe disposal of radioactive waste is high, 
it is not high enough to be a limiting factor in the development 
of nuclear power. No agreement has yet been reached about 
the safety of introducing radioactive wastes into the oceans. 





IAN, J. J., M.R.C.S., F.R.C.S.(C.): registrar in thoracic surgery, regi 
P thoracic surgery unit, Papworth Hospital. 
ANDEY, M. R., M.B. Calcutta, F.R.C.S.E., D.T.M. & H.: medical registrar, 
Newmarket General Hospital. 





1. Report to the Public on the Biological Effects of Atomic Radiation. 
‘ational Academy of Sciences, 2101, Constitution Avenue N.W., 


Washington 25, D.C. 1960. 
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The maximum allowable concentrations of some nuclides have 
been raised, others lowered. Some values are lower than those 
for drinking-water because of concentration by marine life. 





University of Oxford 

Among those who received the honorary degree of D.C.L. 
at the Prime Minister’s first encenia as chancellor was Dr. 
R. S. Aitken. 


University of Birmingham 
On July 16 the honorary degree of p.sc. will be conferred on 
Sir Geoffrey Jefferson. 


University of Bristol 


At recent examinations the following were successful: 


M.D.—D. H. Bowden and W. K. Metcalf. 

M.B., Ch.B.—T. F. Draisey, D. R. a Margaret E. Marsh, Jean L. 
Morley, Barbara M. Morris, Graham Neale, N. H. Stentiford (second-class 
emauras ss. B. Beddard, Barbara A. ey Margaret J. Bisson, P. G. Bisson, 
A. Blandford, R. I. Clarke, P. H. Cottrill, = A. Critchley, A. R. 
Danie M. G. Dash, Chutterpersad Dyall, T. H. Flaherty, M. J. Gay, 

B. J. Go ng tt W. V. Gurney, B. W. Hackman Gs: J. Hayward, Anthony 
Hinchcliffe, A oo Lansien Isobel C. Malkin, Mary P. Miles, R. H. 
Pitman, Isabel M. S. Price, J. C. D. Rawlins, W. -_ C. C. Rich, J. * Sebire, 
P. H. Taylor, D. P. Warnecke, R. J. Whatley, D. M. D. White, B. E. O. 
Williams, J. R. Winslade. 

University of Leeds 


At recent examinations the following were successful: 

Ch.M.—C. R. Berkin (with Sin. 

M.B., Ch.B.—Erete ay | Amaku, A. A. Azulay, Frank Bostock, 
Eileen M. Brocklehurst, J. G. E. Bruce, 7. R. os! anne ‘ Ly Sylvia 
Dennison, Ronald Fr: in, D. L. Hanson, B. J. Kirby, J. P. Lakins, J. K. 
Shepherd, Myra J. Wigoder, A. S. Wotherspoon. 

University of Liverpool 

The following appointments have been made: 

Dr. I. C. Geddes, senior lecturer in anesthesia; Dr. T. G. Richards, 
senior lecturer in physiology; Mr. J. S. Scott, senior lecturer in 
obstetrics and gynecology. 


University of Edinburgh 
Dr. J. H. Turner has been appointed assistant in the depart- 
ment of pathology. 


University of Glasgow 
On June 25 the degree of PH.D. was conferred on F. H. Leckie. 


University of Wales 
At recent examinations for the degrees of M.B., B.CH. the 
following were successful: 


A. a Griffiths (with honours); Margaretta E. Addis, David Banks, 
J. D. M. Blayney, A. R. Boyns, P. M. Brown, Gareth Crompton, ae 
Davies, B. D. roe, A. B. Dew, P. J. Edwards, iy Evans, Patricia M. 
Ford, Leslie —* E, Gite. J. C. Gingell, E Griffith, a” i. eee 
Hughes, Celia F. K. Jeffery, C. K. Jones, H. H. G. jbo J. G. Jones, 
K. H. Jones, J. B. Miles, Sidney Nam, E. R. Norton, Margaret V. Poultney, 
Jean E. M. Thomas, Prassankumar Valabhii, Cameruddin Walimohamed 
Vellani, Paul Wentworth, Anne M. Williams, D. M. J. Williams, Kenneth 
Woodbridge, Douglas Worgan. 


Royal College of Surgeons of England 

On Tuesday, July 12, at 5 p.m. Mr. Douglas Robb will give 
a lecture on the differential incidence of surgical conditions as 
between Maori and white people. Prof. David Slome will give 
the Bernhard Baron lecture on Wednesday, July 13, at 3.30 P.M. 
He will speak on experimental research at the Buckston Browne 
Farm. On Friday, July 15, at 4 p.m. Mr. Terence Ward will 
give the Charles Tomes lecture. His subject will be surgery of 
the mandibular joint. On Thursday, July 28, at 5 p.m. Prof. 
E. E. Dunlop will give the Cecil Joll lecture. He will speak on 
carcinoma of the cesophagus. All the lectures will be given at 
the college, Lincoln’s Inn Fields, London, W.C.2. 


Royal College of Surgeons in Ireland 
On June 20 the licence in midwifery and surgery was 
conferred on M. A. L. Tansey. 


Ministry of Health Appointments 

Mr. J. E. Pater, under-secretary of the hospital and specialist 
services division, has been appointed director of establishments 
and organisation. The hospital and specialist services division 
has been reorganised, and Mr. D. Emery has been appointed 
under-secretary of the division for the provinces, and Mr. T. 
T. E. H. Godgson under-secretary for London and the Home 
Counties. 


es 


Royal Medical Benevolent Fund 

The annual meeting of the committee of management will h. 
held on Thursday, July 14, at 5 p.M., at 11, Chandos Street, 
London, W.1. 


Royal College of Nursing 

At a meeting of the college on June 23 resolutions were 
passed opening the membership to men as well as women who 
are on one of the recognised nursing registers. Before becom. 
ing effective the resolutions must be approved by the Privy 
Council. 


International Conference on Medical Electronics 

This conference will be held at Olympia, London, W.14, 
from July 21 to 27. Further particulars may be had from the 
conference secretary, Institution of Electrical Engineers, Sayoy 
Place, W.C.2. 


Family Planning Association 

The Association’s decision to undertake clinical trials of 
the oral contraceptive norethynodrel in some of its clinics was 
discussed by Sir Russell Brain in his presidential address at 
the annual general meeting on June 23. He said that a medical 
advisory committee had been set up, under his chairmanship, 
The other members were: Sir Dugald Baird, Sir Andrewe 
Claye, Mr. Donald Fraser, Dr. J. A. Fraser Roberts, Prof, 
Douglas Hubble, Mr. Ian Jackson, Sir Aubrey Lewis, Prof, 
Norman Morris, Prof. W. C. W. Nixon, Sir James Paterson 
Ross, Mr. John Stallworthy, Dr. G. I. M. Swyer, and Dr. 
John Sutherland. The advisory committee had reviewed all that 
was known about norethynodrel and had decided that it was 
“ perfectly safe for use in the way planned”. Dr. P. M. F. 
Bishop, a member of the Council for the Investigation of 
Fertility Control, which is responsible for arranging the clinical 
trial, described the composition of the pill, the background to 
its use, and its effect. 





A course for general practitioners on occupational health will be 
held at the London School of Hygiene and Tropical Medicine, 
Keppel Street, W.C.1, from Sept. 26 to Oct. 1. Further particulars 
will be found in our advertisement columns. 

Dr. W. R. Aykroyd, senior lecturer in the department of human 
nutrition at the London School of Hygiene and Tropical Medicine, 
has been made an honorary member of the American Institute of 
Nutrition. 

Dr. A. J. Amor has been appointed medical adviser to the London 
Electricity Board. 

The Group for Representation of the Views of Clinical Psychiatrists 
will hold its annual general meeting on Thursday, July 14, a 
5.15 P.M., at County Hall, Westminster, S.E.1. 

Dr. G. F. Walker (The Memorial Hospital, Midland Road, 
Peterborough) i is collecting information on diabetes mellitus from the 
patients’ point of view and he would be grateful for the help of; 
doctors with diabetes. 


Diary of the Week 


JULY 3 TO 9 








Monday, 4th 
POSTGRADUATE MEDICAL SCHOOL OF LONDON, Ducane Road, W.12 
4 P.M. Prof. C. Bruce Perry: Aitiology and Prevention of Acute 
Rheumatism. 


Wednesday, 6th 
PosTGRADUATE MEDICAL SCHOOL OF LONDON 
2P.M. Dr. R. W. Riddell: Laboratory > of Fungous Infection. 
Roya Free Hospitat, Gray’s Inn Road, W.C.1 
5.15 P.M. Dr. John B. Stanbury (Boston): Cretinism as an Inborn Errot 
of Metabolism. ond 
INSTITUTE OF CHILD HEALTH, Hospital for Sick Children, Great Orm' 


Street, W.C.1 
5 p.M. Prof. Norman Dott: Medulloblastoma Cerebelli. (Alex Simps 
Smith lecture.) 
INSTITUTE OF DISEASES OF THE CHEST, Brompton, S.W.3 ’ H 
5 p.M. Dr. J. R. May: Considerations Regarding Immunity to » 


influenze. 


Thursday, 7th 
W.Cc.l 


INSTITUTE OF aga The National Hospital, Queen Square, 
5.30 p.M. Dr. G. Milton Shy (Bethesda): Recent Studies in Familia 
Periodic Paralysis. 
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